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DR. ROBERTS: Dr. Lees, | haveyoudown as first off on
thisone. Would you startthe discussion.

DR.LEES: I'll be happy to.

Actually, I had --I'lltryto be as concise as possible, and |
had two major points that | wanted to make. Essentially we
coveredthe first pointinthe proceeding discussion. Sol'dlike to
proceeddirectly tothe question of this .5 milligram per kilogram
perday NOAEL andthe evidence, the study, that was used to
supportthat.

Firstof all, thisshould be aninteresting presentation
because I'm essentially anontoxicologistreviewing atox study so
bear with me.

The study thathas beenused by the Agency forthe purpose
of the NOAEL forthe shortandintermediate oral exposureis
actually the same study thatthey used forthe assessmentrisks,
thatis, the study by Tile (ph), that's 1991.

And justvery, very briefly whatthisisis astudy of rabbits
inwhichthey were exposedtochromic acidviaabolusbygavage,
a bolus of essentially chromic acid. Andthese were pregnant
rabbits. Aslsaid, thatthe primary purpose wastolook atthe

developmental things.
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Inany event, there was a series ofdose ranges, the highest
dose of 5 milligrams per kilogram perday. Thisinvolved -- as|
said, these were chromic acid in distilled water, soitwasn't
buffered at all. Andthe resulting material that was gavaged had a
pHof1l.5inthe highestdose.

This continued, I thinkitwas a 12-day-dosingregime. The
effectsthatwere notedinthe two high doses were, first of all,
mortality; andinthe highestdose, reduced weight gain; the
highestdose diarrhea; and labored breathing, I think, was the
other thing that was mentioned.

There was no pathology. You know the animals were
autopsied atthe end of the thing, and there was no pathology noted
inany ofthese animals. Again, asanontoxicologist here, | have
greatdifficulty differentiating or attributing, if you will, the
effects noted heretochromium as opposedtojustthe plainold
acid effect.

And |l would deferto my toxicology colleagues onthe panel.
| guess I wouldn'tbe surprisedifthiswere -- well, we'll have a
discussiononwhetherthisisachromium effector an acid affect.

Having said that, thereisasupporting study thatis cited by

the Agency, one from China by Tseng and Lee, whichthereisa
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populationthat was exposedtodrinking water; andithad a
chromium concentration. Andit's notreally clear whetheritwas
hexavalent ortrivalent of some mixture of 20 milligrams per liter.
Now the suggestionisthatitis hexavalent.

Andinthis case, the exposure, orthe dose, would be onthe
order of about .6 milligrams per kilogram per day. Andthere were
--there were -- the effects that were noted there were soresinthe
mouth, digestive, you know, vomiting, diarrhea, and those kinds of
things forthe most part.

Solguessthe bottomlineisthatthe Tile study, the main
one that's cited to substantiate this .5 level, | have serious
guestions aboutwhetheritdemonstrates whatthey actually say it
demonstrates.

DR.ROBERTS: Okay. So...

DR.LEES: Solguess maybe we should firsthave a
discussion of whetheritdoes demonstrate whatitsay. And ifit
does not, as | suspect, thenthere hasto be--and I'm not familiar
withit, the animal literature. Butitseemsto me there hastobe
some more appropriate. You know, instead of this bolus gavage,
some dietary study or something like thatthat might be more

appropriately usedto establish this value.
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DR. ROBERTS: Dr.Leesisexpressingalotofconcern
aboutthe basis for thisvalue and, therefore, the value itself, the
reliability of the value itself.

DR.LEES: Yes, yes.

DR.ROBERTS: Dr. Shi,doyouendorsethat NOAEL, yes or
no? Andifso, why?

DR. SHI: I'll justgive you several comments first. And my
firstconcernis, myfirst pointis, thisquestionisveryrelatedto
the lastone. And the chromium Ill and the chromium Vlissueis
the bigger question here. And thisisthe first.

And the secondissueisregarding here we talk about as an
oralintake notthe inhalation. So oralintake of chromium is not
that bad because theycanbereducedinthe stomach forexample.
Sofororalintake, you have a highertolerance.

And the number of 0.5 milligram per kilogram per day, it
looks like thatnumber comes from two studies. One isthe study
fortherabbitthat Dr. Lees just mentioned. Anotheris forthe
Chinese populationinthe drinking water.

Andifyoulook atthe animal study, they use chromium acid.
And Dr. Leesraisedtheissue ofthatthis may be anacidissue ora

may be achromiumissue. Andthe dose thattheyuseisfromO0.1
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to 5.0 milligram per kilogram per day. Andthisisavery small
amountjustfor--it'sthe first.

Secondisthe chromiumacidis notavery strong acid. Itdid
appearto benotedverylow.

Solthinkthatthe pH may notbe abigissue. Andthey use
aboutalOtimesthantheoneusedhere. Andthey already observe
some kind of effect, the diarrhea or something.

And, also, another study they use the from 2 to 5 milligram
per kilogram perday dose. Anditlook like Brazille (ph) or some
tests. Sofromthat, 0.5 milligram seem a little betterto have in
my opinion.

And forthe Chinese population study, as Dr. Lees
mentioned, they have two concerns. Oneiswe don't know if this
ischromium VIorchromium Ill. Butthis saysit'schromium VI.
Andinthe -- butitis pretty hardto believe thisis all chromium
VI.

And second, itleadsto another--leadtotell exactly how
much of the dose eventhough the admissionis 70 kilogram of body
weight. Butthatremains alotof questionsthere.

And | feeltoanswerthe questiondirectly, I thinkthat 0.5

justassume mostofthe chromium Il they may be allright. Butif
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you considerthe ratio between chromium VIand chromium Ill, it's
unknown. Solthinkitshould be alittle bitof adecrease. But|
have noidea how muchitshould decrease.

DR. ROBERTS: Okay. Dr. Styblo, I believe you are the next
discussanton this.

DR.STYBLO: I'monthisminipanel by mistake. I'mnota
chromium expert. I consider myself more into metalloids. So l
won't waste yourtime.

| justwantto bringone generalissue here. We discuss
speciation of chromium Ill, chromium VI; that's fine. That's
important. We need more data. Again, thisisnotonly theissue of
speciation of chromium. We're talking about coexposure to other
metals.

| had EPA staffto distribute some paperstoyou, somein
vitro -- I mean, subcultures and some invitro acute experiments. |
understandthey are notcompletelyirrelevantto thisissue, but
they show clearly how importantitistoconsider coexposure
because each component ofthe mixture makes a huge differencein
the finaltoxicological outcome. We don't know atthistime how
relevantitisinthe case of CCA, howrelevantitisinthe case of

chronic exposure.
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| would suggesttouse conservative values, and | would
recommend strongly thatthe Agency initiates studies that would
come withthereal datausing samplesthatarerelevantinterms of
the chemical composition.

DR. ROBERTS: Ithink, certainly, we cancommentonthe
weakness ofthe overall data base to allow the Agencytocome up
with this, toreach adecision. And maybe that's something we can
all agree on.

I'm also hearing thatthereis some discomfort, atleastinthe
opinionsthat have been expressedtoday, orso farareluctance to
endorsethe NOAEL or atleastthe basis forthe NOAEL. Arethere
any othercomments from panel members onthis? Dr. Mushak.

DR. MUSHAK: Yeah. Regarding Dr. Lees'scomment about
we're perhapslooking atan acid-induced injury artifactversus
chromium VI; and, also, isthere preservation of chromium Vlin
the biochemical sequence.

With rabbits, you have to be careful because even with
short-term fasting -- there's a paper I've cited, and I'll send you
the paperthat'sinmy 1998 paperin EHP showing thatyou have to
be careful withrabbits. You havetoreally allow along fasting

time. Ifyoudon'tdothat, thenthere'senough material around to
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essentially slurpup acid. Soevenifyouhave an acid bolus, it
may be simply consumed. Solthinkthatwouldtendtorule out
the acid explanation.

The secondone hastodeal withthe business ofif, in fact,
you getquick conversion without any systemic or other effects,
trivalent chromium feeding studies should be indistinguishable
from hexavalentchromium feeding studies. Andldon'tthink that
occurs. Ithinkthis particular study shows more toxicity.
Otherwise, you know, why did we do what we did in Question 4?

DR.ROBERTS: Okay. Doesanyone wanttoweighinonthe
no-effectlevel? Doesanyone wantto--letmetjustask for more
comments. I'mnotgetting areal strongresponse fromthe Panel
otherthansome uneasiness withthis NOAEL; is that fairto say?
Dr. Clewell.

DR.CLEWELL: Ican'trememberthelast NOAEL | was easy
with. That'sthe nature of the literature, l assure you, particularly
forsomething thatis essentially notverytoxic chromium by the
oral route. It's notverytoxicsoit'snotaninteresting chemical so
it's goingto be aweak data base forever.

DR.ROBERTS: Dr. Shi.

DR. SHI: Ifthe definition of oral, | think that number
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should be okay becauseis notthat bad fororal intake of chromium.

DR. ROBERTS: I believe thatthatisaroute-specific value,
soitwould be avalue thatwould be appliedto oral exposure.

Well, I guess|I'mallittle puzzled. Isthere any
recommendation fromthe Panelnottouse --oh, Dr. Vu.

DR. VU: ljustwantto clarify, again, whatwe're asking you
all. We are proposingthatthe oral data base should be usedto
look atchromium exposure from CCA because of the ingestion
route whichis by soilcontaminantchromium. And we all agree
that chromium VIis the way that, ifyoudon't have the data, we
would conservatively use that.

Inthe document, we describe three studies of chromium VI
through oralroute. Therabbitstudy, the Tile study, which you all
have recognizedthe limitation of Dr. Lees's question aboutwhere
the chromium acid may contribute to the maternal toxicity. It has
nothing todo with chromium per se ofthe pH. And Shihasa
differentview on that.

The other study we haveistherat study, aone-year study,
which provides youa NOAEL of 2 milligram per kilogram per day.

Andthenyou havethe Tseng and Lee study, whichis astudy

inhuman population, and youdon'treally have a NOAEL. You
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have some, roughly 6 milligram per kilogram per day.

The Office of the Pesticide Program reviewed the three
available studies and felt that, despite allthose things, the rabbit
studyis probably bestbecause we're looking atthe intermediate
shortterm. Therat studyis more one-year study, and that's why
they picked thisthing. And we know there's limitation of data
base, butwe dothe bestthatwe can. And given that, we would
like to getyourrecommendation. Thankyou.

DR. ROBERTS: Thankyou, Dr. Vu. With thatclarification,
Dr. Clewell.

DR.CLEWELL: Iconcurwiththe Agency's evaluation. |
feelthat'stheright study touse, too.

DR. ROBERTS: Allright. Dr. Mushak.

DR. MUSHAK: Yeah, Ithink before I'm convinced that
there should be unease with this or the comfortlevels should be
dropped. You know, | would wantto be convinced that, in fact,
thereis something aboutthisthatis seriously flawed. I've given
youonerationale wherethe acid aspect probablyisano
explanation. I mean, istherearealtoxicologicalreasonwhythere
isaproblemwith this study otherthan maybe an artifact of acid?

DR.LEES: Iwas speaking as anontoxicologist. And | was
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really simply raising the questiontothe Panel with expertise
beyond my own.

DR. ROBERTS: Letme propose, then, thatthe Panelwould
recommend orendorse the no-effectlevel, noting the limited data
thatthe Agency had available to work withto come up with this
value. Would thatbe areasonableresponse? Dr. Ginsberg.

DR. GINSBERG: Itappearstomethataconcernwiththe
Tile study isthattheyreally didn'tgetany fetal toxicity through 5
milligram per kilogram per day doses which were really toxic to
the mother. Andthe effects seeninthe motherdon't makeitclear,
a hundred percentclear, thatthere was good systemic exposure.

Il mean, there was mortality. There was -- you know,
chromic acidisgoingto bevery, | would think, fairy reactive and
toxic to contact sites. And it'sjustnotclear fromthis study, given
thatthere was no fetal effectlevel, thatthisisagoodtestwith
thischemical and this design.

You know, in contrast, there was this other paperwhich I've
justbeentrying tocatchuponby Masonwho shows that sodium
dichromate intherat, 1 gavage dose on Day 8 of exposure,
produced mild fetal toxic effects. Soit'sadifferent form of

chromium, still chromium VI. Andthereis an effectlevel ata
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dose level whereratversusrabbit. Alotoftimesrabbits are more
sensitive intriogenicity studies than rats.

Sol'malittle surprised thatthe Tile study didn't show
anything, given thatchromium apparently has some effectinrats
atacomparable dose. Sol'd be alittle concerned about just
relying totally onthe Tile study.

VOICE: Canlcommentonthat?

DR.CLEWELL: Whatwas theratdose?

DR. ROBERTS: Wait, wait, wait.

DR. GINSBERG: 2.6.

DR. ROBERTS: Idon'tknow thatthey'rerelying -- again,
thisisone of the situations totally on --

DR. GINSBERG: Asthe primary study.

DR. ROBERTS: Itisthe primary study. Dr. Gordon, and
then, who else wanted to speak?

DR. GORDON: Iwasjustgoingtocomment. Asa
toxicologist, yeah, giving the material whichis going to create a
strong acid of pH 15 or 2, not putting itin a buffer solution for the
treatment, isabig negative ininterpreting this study. Andin a
repro study, though I'm notareprotox guy, I'm pretty sure thatif

there is maternal toxicity, they always godownindose because
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they know they can'ttrustthat study untilthey godown in dose.

DR. ROBERTS: And from that.

DR.GORDON: Andfromthatl --

DR.ROBERTS: Howdoes that effectyourresponse tothis
guestion?

DR. GORDON: Iwould probably not--1would notaccept
this study to base the chromium on. And I'd ask Dr. Shiwho
knows this field far better thanI: Aren'ttheretons of other
studies on chromium outthere?

DR. ROBERTS: On hexavalentchromium?

DR. GORDON: Yeah.

DR. ROBERTS: Bytheoral route?

DR. SHI: Mostofthe studies are before 1980. Because at
thattime -- and there'sageneral agreementthat by oralroute and
chromiumis notthatbad. And mostofthe studies focused onthe
inhalation.

Formetorespondtoyour question, and as | said earlier, the
maximum touseis a5 milligram and the chromium acidis notvery
strong acid. It'savery, veryweak acid. And the stomach can
easily buffer that. That's the first.

Secondly, isthe use ofthe chromium VI only, all chromium
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VI. Isthe chromium VI much more toxic than chromium 11?7 We
already talk aboutit.

Andinthe playground, justassume we use 100-percent
chromium VI. Sowe already considerthe safety margin. Sol
think thatthe number 0.5is okay. You already take a
consideration aboutas primary use the chromium VI. So Il think
that numberis okay.

DR.ROBERTS: Dr. Morry.

DR. MORRY: We did arisk assessmentforchromium by the

oral route fordrinking water in Californiaafew years back. And

forthe noncarcinogenic effects, aslrecall, werelied onan animal

study. Ithinkitwas adog study that showed essentially no
effects. And sowe were justlooking atthe highestlevelthat's
been, you know, thatthe animal was exposed tothatshowed no
effects at all.

| think that was McKenzie. | hope I'm not confusing it with
adifferentchemical. AndIlthinkthe same study isreferredtoin
IRIS for an RFD for hexichrom.

DR. ROBERTS: Canthe Agency commenton that study, or
why itwas orwas notused as partoftheirdeliberation?

DR.VU: McKenzie? Butthe McKenzieistheonethatis
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usedinIRIS. Right. Andlwasn'tsure whether, Dr. Morry, you
said thereis another study.

DR. MORRY: That'sthe onel wasreferringto.

DR.VU: That'sright.

DR. MORRY: Dr. Clewell justreminded me thatthat's a
very long-term study, and we're talking here about shorter-term
effects.

DR.VU: Imean, the Agency hasachronicreference dose
whichisrelied onthe McKenzie study whichis alsoincludedin
the discussion here. Andthereason why the Office of Pesticide
Programis pickingthe --is proposingtouse the Tile or Till study
isbecause of ashorter-term duration exposure. That's all.

DR. ROBERTS: Allright. Letme seeiflcan capture a
sense of where we areright now. Ithink we have some members of
the panelthatare preparedtoendorse oracceptwhatthe Agency
has done as beingreasonable. We have some noting the
weaknessesinthe database. And we have some other folks that
areconcerned aboutthe study uponwhichthis NOAEL isderived.
And |l wanttoget--lwantto know whetherthose folks have
something to add beyond expressing reservations about that.

In other words, specifically, would you say, | have
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reservations aboutthis study. Ithink we outtouse thisother
study which would change the NOAEL to orwould be based upon
the LOAEI. wanttotry and be specific here.

Yes. Dr. Ginsberg.

DR. GINSBERG: Well, the other study that was distributed
toustodayorlastnightdoes showa LOAEL of 23.6. Andifone
chosetodividethatby 10, you'dbeinthe typical
NOAEL-to-LOAEL extrapolation; you'd be around .26, a little bit
lower. Of course, thisisnotagood dose-response study. Itwas
justone concentration used. Solwouldn't saytouse thisin
isolation either.

Butlguessljusthaven'tlooked atthe totality of the data

base tosieve outand have confidence thatthat one endpointinthe

Tile study should be the key study especially whenthere's another

triogenecity finding inthatdose range thatthey didn't see.

DR. ROBERTS: Okay. Dr. Lees.

DR.LEES: Actually, yourcomments justtriggered
somethingin my mind. Thisnumberrighthere -- and, again, this
isasanontoxicologist--istherabbitvalue. There has notbeen
anyinterspecies conversion factorthrownin.

DR. CLEWELL: Right. They proposed atotaluncertainty
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factor with this number.

DR. ROBERTS: That's correct.

DR.LEES: Okay.

DR. ROBERTS: Allright. Well, then, Ithink maybe our
feedback, asl gather,itisthatsome members ofthe panel agree
withthe Agency's decision. Other members were perhaps less
comfortable with endorsing it because of theirconcernforthe
study used to derive this value.

Doyouthinkthatrepresents ourconsensus atthis point?

DR. GINSBERG: Yes.

DR. ROBERTS: Let'stryanddoone more before we break
forlunch because No. 7, I think, isgoingto be abigone.

VOICE: How aboutNo. 67

DR.ROBERTS: Okay. Let'sdo No.6. I'msorry. The
Agency willreadittous. Thenwe'll get started.

DR. MCMAHON: Question No. 6 hastodeal withthe
selection of endpoints fordermalrisk assessmentforinorganic
chromium. Andthe questionreads: "To pleasecommenton
whether the significant nonsystemic dermal effects from dermal
exposuretoinorganic chromium should formthe basis of dermal

residential risk assessments, and if so, howthe Agency should
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establishadermalendpointforsuch anassessment.”

DR.ROBERTS: Dr. Morry, I think you were going to lead
off the discussion.

DR. MORRY: Okay. David Morry, California EPA.

Thisisaquestion abouthowtodealwithrisk assessmentfor
noncarcinogenic effects of chromium, hexavalentchromium, by
dermal exposure. Andthere'sreally two partstoit.

The first partis: Ifyou basedtherisk assessmentondirect
skin effects, irritation, and also sensitization and allergic effects,
would that be sufficiently protective that you would not need to
concernyourselfwith the contribution thatdermal exposure would
make to the systemic effects.

And thenthe second part ofthe questionis: Ifyoudo decide
yestothatfirstquestion, then how youwould you proceedtodo a
risk assessmentbased ondirectdermal effects.

Okay. As farasthefirstquestionisofwhetherthatwould
be adequately protective tojustconsider the direct dermal effects,
thisisusually dealt with pretty summarily by most people who
have to face this question, say, well, very little is actually
absorbed through the skinand thatwould only make a minor

contribution to systemic effects. Sothe directdermal effects are
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the endpoint, most sensitive endpoint, fordermal exposure to
metals and inthiscasetochromium.

And |l think that's probably a safe thingtodo, and youwon't
be criticized very much fordoing that. 1 don't know if that
prediction will hold, but --

DR. CLEWELL: Inthisgroupthat mightnotbe true.

DR. MORRY: That mightnotholdinthisgroup.

Inthe generalrisk assessmentcommunity, that's usually
done. Ifyouwantedto go a step farther, whatyou'd havetodois
getactual dataon how much ofthe chromium penetratesthrough
the skin and into the circulation.

Yesterday |l heard afigure of 1.3 percentfromone ofthe
U.S.EPApresenters. And Il looked quickly through whatl can
findinthe literature, and most of the figures | saw were inthe
range forthe percentthat would actually enterthe bloodstream by
the dermalroute. Of course, thiswould be affected by all the
factorswe've been talking abouttoday and by things like whether
the skinisabraded and so forth. We're probably talking about low
percentages.

Ifyouwanted to bereallythorough, you could take that kind

of dataandthendoa PBPK model and say, okay, now whatwould
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be the contribution from dermal absorptiontothe level that would
bereachingthe kidney or whatever, probably would be the kidney,
would be the targetorganthatyou would be concerned about and
thatwould address that question.

Butlthinkit's safetoguessthatprobably whatyou're
concerned aboutforthe endpointisthe directdermal effects.

Okay. The second partofthe questionis, then, how would
youdo ariskassessmentbased onthose directdermal effects.
Thisisverydifficulttoapproach, andthere'snotvery muchtogo
on. Itisclearthatchromium, both hexavalentchromium and
trivalent chromium, are sensitizing agents; and hexavalent
chromiumis alsoveryirritating. 1 guessthey both canbe
irritating, but hexavalent chromium is more irritating.

Thereis human data, butitusually -- the two source of
human data arethatitusedto be used as amedicinal salve,
hexavalentchromium, and thenitwould cause skinirritation. But
that's only anecdotal, and we don't know how much the dose is.

Therearesome --1looked atthe ASTDR document, and
there were some animal experiments where they had some data that
would show you how much was applied and what the effects were

as far as sensitization was concerned. Butl'm notsure. I've never
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donerisk assessment based on sensitization, soldon'tknow
exactly howyouwoulduse those experiments to actually
guantitate adoseresponse onthisissue.

And |, also, think -- 1 haven'thad achancetodoathorough
literature searchto see whetherthereis better datathan what's
available onthe ATSDR summaries thatwould enable youtodo a
risk assessment based on skinirritation or sensitization. But |
think whenyou're dealing with dermal effects, those are the
endpointsthat should be the endpoints of concern.

DR. ROBERTS: Thankyou. Dr. Lees.

DR.LEES: I'djustliketoadd one pointto that, andthisis

maybe confirmation here. Andthatisinthe case ofthe New

Jersey situationin Hudson County. The New Jersey Department of

Environment or Department of Health after many, many years of
studying this has essentially come down upon the dermal, the
nonsystemic dermal effects, as being the controlling variable, if
you will, intheirrisk assessment. That'sreality. Orsomebody
else'sreality.

DR. ROBERTS: Thankyou. Dr. Styblo. Oops, wrong one.
Dr. Wargo.

DR. WARGO: Thisiswellbeyond my area of my expertise,
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sol'll defertotherestofyou.

DR.ROBERTS: Okay. Dr. Shi.

DR. SHI: I justmake acommentasthey may be closertothe
detail to thistopic. Sofar EPA andthis panelwhen we talk about
the toxicity and carcinogenicity, we mention more about them
separate. And we talk aboutonly arsenate, and then we talk about
chromium. We do not putthe two together.

Andinthe dermal,use adermal--our study show, for
example, chromium Vlisavery good cancer initiator; but arsenate
isaverygoodcancerinitiatorand alsoacancer promoter, tumor
promoter. Soifitwas arsenate and chromiumtogether that may
make a big difference, one plusone equal 4, not2. Sothose are
toxigenicity effects, and we never consider thatinthis panel. And
especially forthe skin, skin cell, where you study transformation.
And, also, urea (ph) alsoatumor promoter. Anditcanenhances
that effect that.

| just wanted to make thatcomment. It may not berelated to
what we're talking about here.

DR.ROBERTS: Allright. Thankyou. Dr. Lees, you had
mentioned thatthe State of New Jersey, fortheirrisk assessment,

have considered thisto be essentiallytherelevantendpointto
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exposure tochromium. Canyoudiscussordescribe forus briefly
how they go aboutdoing that because of the questionsis, you
know, how should adermal endpointbe established.

DR.LEES: Iwishlcould, butreallylcan't --

DR.ROBERTS: Fairenough.

DR.LEES: --sayawholelot more.

DR. ROBERTS: Soitmay be sufficienttothe Panelto
recommend thatthe Agency look atthe way New Jersey -- Dr.
Freeman, canyou?

DR. FREEMAN: Basically, whatthey did isthey had
physicianslook atthe skin ofthe people who they thoughtwere
exposed and other people andlooked for any signs of skin
irritation, dermatitis, erosion, whatever. And they did this for
hands, arm, nasal septum, andlcan'tremember whatother body
parts.

DR. ROBERTS: Andthey were ableto establish ano-effect
level from that.

DR. FREEMAN: I don'tthink so. Mike Godschfelt (ph)isin
the processofdoingalong-term study on people who have been
exposed. AndI'm notsure where heis onthat.

DR.ROBERTS: Dr. Morry.
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DR. MORRY: Dave Morry, California.

I'll jJust make the quick remark thatlthink the big problem s
notso much establishing whatthe endpointis butestablishing
what'sthe NOAEL or LOAEL and how doyoudo dose. Because as
someone was saying yesterday, thisisn'tinthe stomach or
whatever;it'sonyour skin. And allthereports we have are from
this medicinal salve orfrom people who have contacted it
occupationally. Sohowdoyoudetermine whattheirdoseis? I
think that's the big problem. Andldon'tknow if we can answer
that. I can't.

DR. ROBERTS: Okay. Dr. Kosnett. While he's getting the
microphone, itseems asthoughthe Panelisendorsingthe ideathat
the dermal endpointisthe best way, mostappropriate fordermal
exposure tochromium; butwe're not able atthis pointto tell them
how do that. Isthatfair summarization of where we are?

DR.LEES: And perhapsthosein New Jersey mightbe able
toinformus alittle more.

DR. ROBERTS: Andthey mightconsidertaking alook at
that. I'm sorry we're notbeing more helpful, butletme -- Dr.
Kosnett, maybe he has the solution.

DR. KOSNETT: | have aquestion but potentially a
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suggestion where more information can be found. And thatis from
the experienceintheindustry ofthe people manufacturing these
wood products.

There'sonethingcitedinthe guidance document by Dr.
McMahon and Dr. Chen. They cite a study which -- actually, the
reference doesn'tappearinthe back ofthe document. Butit's
referredto astudy by Borroughs, 1983, concerning contact
dermatitis and sensitizationinthe wood preserving industry.

DR.ROBERTS: Dowe know enough aboutthatto know
where thereisany dosimetryinvolvedinthat study?

DR. KOSNETT: Il waswondering. Canyou summarize that
study?

DR.ROBERTS: He'slooking atyou, Dr. Chen.

DR. CHEN: Basically, it'sa paperthatdiscussthe irritation
causing chromium skin sensitivityissuesingeneral. You have all
differentkinds of case reports. Butno really kind of endpoint
selected.

DR. KOSNETT: Mostindustries would have some
information on worker's compensation claims. Sensitization
dermatitis from chromium compounds can be significantonce you

become sensitized and mightreadily come to medical attention.
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And, perhaps, anareatofind outtoinvestigateisthe extentto
whichthose have beenreportedinthatworkforce.

DR.ROBERTS: Itmay be interesting data, but my only
guestionin my mind would be whether or notthereis goingto be
any dosimetry associated with that that you could use.

Okay. Dr. Ginsberg.

DR. GINSBERG: Myrecollection of how this area has been
attacked by the folksin New Jersey and, also, there's another
research group, | believe, Dennis Pastenback (ph) at McClaren
Hart, Brett Finley, they've published afew things on this. And I
think thatthey've used extracts of soiland done some bioassay
work with thattolook atanimal model hypersensitivity with the
chromium that's extractable.

And as lrecall, it's fairly soil specificsowe're goingtorun
intothatissueinterms of applicability of playground environment
versus what soils have beentestedin what ways.

And what has notbeen addressed at all, and | guessthat's the

reasonldecidedtograbthe microphone,istheissue of anything

thatresembles adislodgeableresidues, you know, the availability,

the urgency, the hypersensitivity potential of that. 1 don'tthink

we have anything.
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As a matter of fact,in Connecticut, we have a soil cleanup
standard of 100 ppm based uponthisdermal endpointwhich we
basically stole from New Jersey. Theirnumber may be 50 or 100.
It'sinthatrange. Butthat's ppmsin soil.

You know, we're talking aboutdislodgeable residues in
terms of micrograms per hundred centimeters squared. And Il don't
know how you're going torelate that backtoappm concentration
insoilthatisorisnotdemonstratedto produce from an extract
environment. Sothat'sgoingtobe achallengetocome up with the
protocol fordislodgeableresidue.

DR.ROBERTS: Dr. Clewell

DR.CLEWELL: I mentioned yesterday thatthere'sbeena
number of epidemiological studies done on workers with CCA
wood. Ithink, actually, it's afairlyrich data base. Andthese kind
of skin conditions are the kinds of things the workers complain of
and are notedinthereports. And no skin effects are noted in any
of the exposures, including ones where there's substantial urinary
arsenic showing thatthere has been significantexposure.

Soitlooks like we actually have a better data base regarding
the sensitization associated with the wood residues than we do for

the soil. Butlthinkthen, going backto New Jersey, we have some
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information on soil as well.

DR.ROBERTS: Dr. Morry

DR. MORRY: Dave Morry, California.

I'd like to just tell you what Dr. Clewell just said, and he can
correctmeifl'mwrong.

Butyou said no skin effects were reported.

DR. CLEWELL: No.

DR. MORRY: Oryou meantno systemic effects.

DR.CLEWELL: No skin effects,too. Theydidn'treportany
--well,these are summaries. You'd havetogo back andlook at
the originalreports. But, you know, typically these kinds of
things, skin conditions, arereported, you know, by the workers
whenthey askthem doyou have any health effects from these
things.

Sothe factthatthereisn't, actually, is pretty striking. For
someone working with chromium, I would have expected to see
somerecords. Thiswould needto be verified by looking atthe
original studies and evaluating whetherthat was looked for.

DR.ROBERTS: SoDr. Vu, theanswers are "yes" and "we
don'tknow."

DR.VU: Thankyou. Ithinkthat'sfine. The Agency's
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always struggling when we deal with respiratory sensitization as
well as dermal sensitization. We have teststolook atyes, no; but
we reallydon'tknow how to deal with dose response and come up
with adose thatcanelicitthese kinds of effects; and that's always
been.

Sowere looking forwhetheryou have anyrecommended kind
of research ortesting, whatever; butwe understand the dilemma
we have. Thankyou.

DR. ROBERTS: Andthere were some documents and
possibilities mentioned during this meeting. And to the extent
thatwe cantrackthose down, we'll make note of those in our
report. Andthey may be leadsthatwould be useful for follow-up.

Let'sgo ahead andtake a break forlunch. We have an
announcementfirst.

MS. ODIOTT: We have aseries of copies of the different
studies that were provided foryou. We have them atour meeting
room backthere. Soifyou haven'tgone throughthem, please go
dothatduringthelunch break. Because after that, we're going to
make therestofthe copies available tothe public.

DR. ROBERTS: We may be solving the problem. There

won'tbe anywood leftto pressure treat; itwill all be directed to
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the pulpindustry to make copies forthe Panel.

Let'stake abreak forone hour. Please be promptin
reconvening. We still have many questionsto cover.

(Lunchrecess.)

DR. ROBERTS: I believe we're on Question 7. Couldthe
Agency, please, pose thattothe Panel.

MS.VOICE: Good afternoon, Mr. Chairman, and members
of the panel.

Questions 7 and 8 as you know are related. Question 7
specifically deals with whetherthe Agencyis conducting a
deterministic approach. And questionreads as follows:

"Please commentonwhether OPP's choice of central
tendency and high-end values for different parameters should
collectively produce estimates of middle and high-end potential
exposures. Ifthe Panelthinks thatthe OPP approach may not
estimate the high ends of the exposurerange because itproduces
valuesthat are either higher orlower thanthe upper end ofthe
exposurerange, pleasecommenton what specific values should be
modified to produce estimates of the high end of the potential
exposure.”

DR. ROBERTS: Thisisabigquestion. And I think that
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there'salotof factsandthere are lots of assumptionsin here. |
canreally envision this spiraling out of control ifthe panel
membersdon'texercise some disciplineintheirresponses.

I'mgoingtogo ahead and ask forthe inputfromthe lead
discussants. Butlreally wanteveryone onthe paneltosort of
work togethertocome up with ourinputonthis as efficiently as
possible. | believe the lead discussantonthisoneis Dr. Freeman.
Why don'tyou go ahead and start.

DR. FREEMAN: Inreviewing the exposure parameters that
were listed, they're characterized inthreetypes: General
variables, scenario-specific variables fordermal contact with soil,
oralingestion of residues, and oral ingestion of soil residues. And
| would suggestthatthe scenario-specific variables for dermal
contactin soil, whichisthe soiladherence factor, notbe discussed
until Question 10, since that question deals with that.

Whatl'dliketo go overinitially are what are characterized
as generalvariables. Which, forthose of youwho don't have itin
front of, that's age of child, body weight, surface areas, high end
being arms, hands, and legs; centraltendency being three fingers;
andthen playground activities, hours perday, one hour; days per

year, 130 forthe centraltendency; and years per lifetime, 6 out of
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75.

Amongstthese lonly have concerns abouttwo. One's not
really aconcern. The 20-square centimeter forthree fingersis
adequate forathree-year-old. Andthis actually sortof hedges off
intothe next question.

Ifyou're working with two-year-olds, that would be
approximately 35 percentofthe hand asopposedtowhatfora
two-year-olditreallyis, whichis about30 percent. The fingerto
palmratiochanges with the child'sage. Andit might be better if
you had some sortof moving target for your probabilistic
measurements. You know, asarough estimate forthe three-year
old, it's fine.

The playground activityinterms of hours per day as a
centraltendency measure, you have one hour. I wentback and
looked atthe NHAPS data, national human activity patten data,
and alsothe data from Silvers, Florence, Rork, etal. And, of
course, the problem with all these data setsisthey break up the
kidsin differentage groups thanwhatyou're interested in.

One ofthe thingsthatwe seemto be saying aboutthis
playground equipmentisthatthere'stypically notgrass around it,

thatthere are othertypes of media. Fromthe Silvers, etal., group,
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whatthey were finding isthatsomewhere between 35 and 45
minutes of the day when children are out playing it'son grassy
surfaces. Sothatyou may be overestimating the actual contact
time with play equipmentor withthe types of substrates thatyou
assume to potentially have contamination.

Those are thethings | havetosayonthose generalvariables
and maybe other people can talk.

DR.ROBERTS: Okay. Andjustas, also, some advice or
instructiontothe Panel. I think asyou express opinionson some
of these exposureissues, I thinkitwould be important forthe
Agencyto distinguish between thingsthatcan be addressed
immediately versus things that maybe could be done better that
will take some time.

The Agencyisundersome time constraintsinterms of
producing an analysis. Andthere may be some things where it

would bereally advisable to get some data and improve it. I'm

sure we can probably come up with lots of those. Soifthere's

some short-term fixes, things thatyou justthink, based on the data

that are availableright now, a differentvalue should be picked,
please distinguish that between things forwhichthe Agency could

collectdata perhaps andimproveitinthe future andrefine their
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analysis.

Dr. Heeringa.

DR. HEERINGA: Steve Heeringa, University of Michigan.

My response tothis questionisvery much a statistical one.
| was quite literal at leastininterpreting itas a statistician might.
And first of all, I think, as we getinto Question 8, anissue will
arise astowhetherwe turnto more probabilistic measures of
assessmentandtowhatvalue can deterministic methods thatl used
fix constantvalues for certain parametersreally prove useful.

I think we need to step back. Andthe models forthe study
of children's acute and chronic CCA-metals exposures, eitherthe
ADD orthe LAD from play structures. Andlemphasize play
structures. Andyou know, itinvolved thiscomposition estimator
through multiplication and division ofanumber of parameters,
essentially derived stochastic variable or multiple sources of state
sources of concentrations and transfers and also transitionsin the
dermal ororal exposure routes.

And Il think Doreen Aviado's presentation yesterday actually
laid outinasimple proposed formulafor several ofthese exposure
estimators. Andtheyreallyjustare products of variables and

ratios of variables.
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Few things aboutthe endpoint, though, whichis this
exposure distributionthatwe'd like to look atand its central
tendencies and its quantiles, its 90th percentile. | expectthatthis
distribution will be left-sensored. Rarely atzero exposure but
potentially at other exposuresrelatedto-- notrelated to
playground or play structure use.

And so lthinkthiswholeissue of left-sensoring hastocome
ininterms ofthinking about estimation.

Estimates of the average daily dose and the LAD and their
means, the median quantiles should reflectthe distributional
parameters. Thisis myview. Means and variabilities of each of
the exposure components. So, clearly, one of the
recommendations I'll make eventually isto move towards
probabilistic and simulation-based exposure assessments.

Italsoneedstoreflecttothe extentwe know it, and we're
notgoing to have much information, the covarients of the exposure
components. And also through sensitivity analysis, the
uncertainty, both variance and potential bias, as of the values that
we're using asinput. And by uncertainty, | meannotso muchthe
variability of those inthe natural distributions, if those

distributions were known, butthe uncertainty aboutour knowledge
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ofthose distributions.

In addition, we have tounderstand the influence of
covariates likeregion and climate and many other factors that are
not explicitlyincluded inthe estimation model. Andwe've heard a
number of people cite specific cases particularly inthe Southeast
where the exposure and exposure times can vary greatly from those
thatl see in Michigan, Wisconsin, and othertypes of places.

Butjusttogetatthe simple question of what does
deterministic analysis getus here. The questionis --the proposed
estimators ofthe ADD and LAD are the simple product of ratio
statistics. And let'slook atthe centraltendency. lassume we can
have two measures of central tendency.

The firstisthe meanvalue, andthe second mightbe a
median value or some quantile close tothe median value. The
simple answer tothe questionis, by simply multiplying means or
deterministic values that are means of distributions, do we getthe
mean of the composite distribution. The answerisno; we getsome
value thatislessthanthe composite distribution. And that's
generally by -- excuse me. We getsome value thatis greater than
the composite distribution -- less than the composite distribution

by some factor that's equal tothe covarients of two the factors that
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are being multiplied.

It's a simple statistical, mathematical derivationresult. You
only have tolook atthe formula for the covariance of XY to see
thatthe expected value of Xand Yisequaltothe expected value
of Xtimes the expected value of Y plusthe covariance. That's a
fairly simple expectation thatcommonly used in statistics.

There'sanother aspecttothis, too, thatlthinkdrives us
away from deterministic analysisinthatinno case dowe have
estimates of the centraltendencies that are measured without
error. There are sample estimates or observational estimates.
Evenifthey were pure, propersample estimates without
uncertainty of the general measurement nature, the variability of
these productsis alsogoingtoinclude an additive covariance
term. And I'll have the formulasin here foryoutolook at.

Butthat means that, in fact, the variability of the product of
these meantendencies or central tendencies forthese two
distributionsis actually going to be much more variable than what
we might expectjust by taking the productofthe two expectations.

Again, I think the straight answer to thatfirst questionis
thatwe can't simply justcomposite through products expected

values and expectthatdistributiontolooklike the expected value
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of the product distribution.

What about other measures of centraltendency or extremes,
and namely quantiles? And here we switchto medians.
Distributional theory and statisticsis more complex here
involving dirutial (ph) Atype distributions for order statistics.

Again, without getting off the track, I think Peter's graduate
students may be able to better handle these thanus. | filed those
awayinmy memory about 25 yearsago and haven'tdug them out.

Whatldid, instead of trying to work with analysis of
dirutial Adistributions, | justconstructed a simple example. And
thatisifyouwould write down -- and this will bein here. Ifyou
write down two vectors of variables, an Xand a Y; and these are
distributions of parameters. X hasvalues 1, 2,3. Y hasvalues 2,
8,and 14. The median of Xis 2;the medial of Yis 8. Ifyou take
their productyou'll find thatthe median of the product of Xand Y
isl1l6; butthe medianof XY is14. So, obviously, the answeris
there thateven medians do you propagate under multiplication.

Likewise, the same would hold for other quantiles of the
distribution. Sowhatisthe direction of the bias when we're
looking at quantiles of the distribution? Itreally determines, it's

based onthe correlation between Xand Y. I'mjustdealing with
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two variables here. Ifyou've gotfive variables, itjust propagates
until multiple dimensions.

Buteven withtwo variables, that biasis afunction notonly
ofthe correlation between X and Y butalso the distributional
shapeof XandY.

Soinsummary, I've beenlong-winded here. Butthe answer
isthatyoucan makereally noassumption aboutthe biasness of a
treating products of deterministic values as essentially those
statistics translating overintoacomparable distribution where
you tookthe parameters of the actual distribution of the products
themselves. Solthinkthat's afairly straightforward answer.

Now, the questionis: How serious are these biases, and does
itessentially eliminate the possibility of using deterministic
analysis? Ithinkthatthe biases could be potentially quite
serious. And the direction ofthe bias would be an
anti-conservative one at this point.

Solamgoingtoleanmorein myrecommendationstothe use
of stochastic measures. And I think, also, if we look at
alternatives -- it's partof Question 7 -- thatthe potential use of

some the Bayesian methods where, if we have a potential observed

range of parameter values for these distributions, we could assume
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flat priorsina Bayesian contextoverthoserange and actually
incorporate thatinto our simulations or our probabilistic
assessment. Thankyou.

DR.ROBERTS: Thankyou. Dr. McDonald.

DR. MCDONALD: Yeah, well, ifwe could answer this
guestion, we'd have all the answerstotherisks questions already
and we wouldn't need the model atall. Butl'll make some
observations.

Thisisavery simplistic model. Butas with all simplistic
models, there'sno harmintryingitandtrying avariety ofinputs
as afirststepinunderstanding exposure and risk.

Butlthink thisimpliesthere'sno pointintryingtoagreeon
acorrectsetofinputs atthistime, ratherthese models should be
tried with a variety of inputs justto see whatyou get.

| did note all of the coefficients and parameters seemto be
conservatively biased towards overestimating exposure. When
inflated, centraltendency values are putintothe deterministic
exposure calculation, thatitcan be expectedto overestimate the
expected or centraltendency exposure as Steve's already
explained.

Another aspectifthe distribution of exposure is highly
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positively skewed, which | expectitis, this bias may be
considerable. Working with the high-end values will be even
worse astheresultwould correspondtothe veryrare eventofan
exposure thatis extremeinevery aspectand, hence, will be higher
thanis everobservedinreality.

Sotheseissues are bestresolved withthe probabilistic, and
that'sto be discussedin Question 8.

I've nevertried working off ascreen before. Paperis so
much better.

Fornowthe deterministic modelisto be used, any
parametersthatareunnecessarily inflated should bereduced. This
is bestlefttothose closertothe studiesthatgave the values. But
| would look first atthe calculation of skin surface area, replace it
by the effective skin surface area. | would look atthe hours per
day of playground activity. The days peryear will probably vary
regionally. And I, also, notethatthe soiladherence factor seems
high, but that will be discussed in Question 10.

DR. ROBERTS: Isthatit? Thankyou, Dr. McDonald. Ina
sense,we've had atleasttwo suggestions that perhapsthe
probabilistic analysisisthe waytogo. Andifwe ultimately

determine thatin the next question, thenalotofthe debate about
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specific exposure factors going through this might become moot.

However, atthe same time, you've asked us. And |l suppose
I'lIl just preface the discussion that will now follow is thatif the
Agency weretodo adeterministicassessment, whatwould you
recommendinterms of values and holding open the possibility
that half an hour from now we may tell you thatthat's nota good
thing todo.

In order to approach this, I'm sure thateveryone onthe panel
has probably taken alook atthese exposure assumptions and may
have different opinions aboutwhich ones may seem, intheir
impression, too high ortoolowordo notrepresentwhatthey're
intended torepresent.

Andldon'tknowthatwe're goingto have alotoftime for
extended debate onthat. Sowhatlwilldois | will justaskfor
inputfromindividual panel members. But, again, ldon't know
thatwe're goingto dukeitoutoneachindividualone. Perhaps as
the commentscome in, there will beginto be sortofaconsensus.
Onething may get mentioned over another, and perhaps we can
come up witharecommendation on that.

But Il would rather we didn't have protracted debate on

individuals exposure assumptions; again, particularly since it may
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become mootwhen we talk about probabilisticrisk assessment.

Let me, then, openthis questionto other members ofthe
Panel. Dr. Wargo and then Dr. Adgate.

DR. WARGO: Ifyoulook aheadto Question12, we were
asked for Question 12 how the Agency mightbestcombine
different exposure scenarios. And, basically, | justatthis point
wantto say thatl supportthe suggestionsthatwere made. And
they are very consistent with the suggestionsthatwe will make, or
atleastthat | will make, whenwe getto Question12. We, too, are
moving torecommend a probabilisticapproach that would
aggregate exposure across diverse sources.

DR. ROBERTS: Okay. Great. Dr. Adgate.

DR. ADGATE: Besides sayingamen, lguessone ofthe
things | found bothersome aslread the EAP document, and thisis
sortofagenericcriticisminthat, whenyoulook atalotofthese
things, whatyou presentisyou presentwhatyou callameanand a
min and a max, butthereisneveranyideaofwhatthe shape ofthe
distributioniswhichisreally the information thatyou need.

Now, maybe youdidn't have that. lunderstand that. But|
think when you present data, howeveryou present, you should

always keep thatin mind.



10

11

12

13

14

15

16

17

18

19

20

21

47
DR. ROBERTS: Dr. Solo-Gabriele.

DR. SOLO-GABRIELE: |l agree thata probabilistic
approachwould be best. However, I don'tthink we need to do
away with the deterministic approach. Ithinkthatthere'savalue
tothataswell. Idon'tthinkonerunortworuns ofthe
deterministic model would be adequate. Youcanrunitusing a
whole series of different assumptions.

The assumptionsthatconcern methe mostare the ones that
are more affected by regional basis, forexample, the exposure
time and duration. Itwould be usefultorunthe deterministic
model maybe for differentregions of the U.S. Maybe one for the
region ofthe south versusthe north and see howthose compare.

DR.ROBERTS: Dr. Clewell.

DR.CLEWELL: I agreeregarding the factthatthere may be
some value tolooking atadeterministic evaluation andthen going
ontoaprobabilistic. Andifthat'sdone, the main parameter that
bothers meisthe hand-to-mouth frequently which I think there
was some presentationtothe panelonthe factthatthere are
empirical measures thatsuggestthatthe behavioral estimates are
high-sided. And so Il wouldn'tcallthe value that EPA's using a

central estimate. | believeit's actually a fairly high value.
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DR. ROBERTS: Ithink Dr. Freeman would like to respond

tothat. Andthenwe'llgetto Dr. Ginsberg.

DR. FREEMAN: The presentationthatdiscussedthatwas
using the data of Zartarian which were four children. There are
larger studies now that have gone and evaluated and to some extent
itbecomes age-dependent. While forafour-year-old, the number
they gaveinterms of actualin-the-mouth surface contacts may be
right.

Thereisanotherbehaviorthatyou see withthe younger
children. And thatisthe kid licks the whole hand. The hand never
goesinthe mouth. Butthelicking -- youdon'tseethatina
four-year-old. You seethatinatwo-year-old and aone-year-old.

And since thisissupposedtocoverthe wholerange, what
I've doneinsome of my morerecent calculationsisl've gone with
the median ofthat 9.5 which actuallyis 8.5. It'sjusta modest
reduction, butittriesto take intoaccount. You know, it's not a
perfect data setforall children.

DR.ROBERTS: Sowouldyourecommendthat perhapsthey
needtotake amore focused viewon specificage groups?

DR. FREEMAN: Yes.

DR. ROBERTS: Theonetosixisjusttoobiganagerange
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behaviorally --

DR. FREEMAN: Yes.

DR. ROBERTS: --tocome up with exposure assumptions.

DR. FREEMAN: Thatalso holds fortime on playgrounds.

With the one-tothree-year-olds, the child typically hasto be
takentothe playground by a caretaker. Whenyou're talking about
four-, five-, and six-year-olds, there may be alevel of
independence whetherit'sinaday care program orthe swing sets
inthe backyard. And sothe amountoftime you're actually
spending outthere forthe little kidsisdriven by the caretakers
needs as much as the child's needs.

DR. ROBERTS: Thankyou. Dr. Ginsberg.

DR.BATES: Michael Bates. I'malsoleaning towards a
probabilistic mode.

DR. ROBERTS: I'msorry. Dr. Ginsberg, andthenyou'll be
up next. I'msorry.

DR. GINSBERG: Again, the bigger picture, whatwe're
tryingtoaccomplish here with thisrisk assessment, EPA has said
tousthatthey're shooting for whatthe centraltendency estimates,
arealisticassessment. Andlassume thatthat'stounderstand

whether some divisionintheregistration process or something
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that effects the registration of this material. You know, if we can
develop arealistic setofrisk estimates, thenyou can make a clear
judgment aboutthe safety, the ongoing practice.

Butwhat -- I mean|Ithink aswe're hearing from other
presenterssofaristhatany attemptatthatis goingto have afair
bitofuncertainty and whatwe really needtodoislook atthe full
range of possible values. And whatwe're usedto more doingin
risk assessmentis developing exposure estimates that we try to
make sure don'tunderestimate what's possible.

Sothatwhenwe make -- sothenwhen therisk managers
make regulatory decisions, number one, they need tounderstand
allthe uncertainties and itneedsto be transparent whatthose
assumptions are. Butthatthey know thatthey're being atalevel
that will protect public health.

Whatl'd feel more comfortable with atthis stage knowing

thatwe're justdoing -- and the whole process and field data and

thataninterim step here and the whole process meansyou're going

togooutandgetmore field data. Andthere may be better
opportunitiesto develop distributions, as has been said here
already, isto define parameter estimates thatare goingto be

protective of, say, you know, the South, you know.
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Ifyouneedtodevelop one estimate that's going to sortofin
adecision-tree contextor, youknow, anumber of years of
exposure that we know are protective. And through these exposure
assumptions, we see thattherisks are elevated thenyou could -- or
elevatedtothe pointwhere, gee, you know, we really need to
refineditmore. Thenyougointotherefined probabilistic
analysis.

Sothere'sanumberofthingsinherethatlwouldn't have
picked numbers. You know, | can easily envision scenarios where
130 days, evenin Connecticut, would notbe appropriate when
we're talking about both playground and backyard. And you know,
| could see seven hoursadayforsome kids. It's notgoingto be
the central estimate.

Butthere will be children thatcould be exposed to more than
that central estimate, which you have the highend, | know. But
that highendis only forcancerand--1'msorry --the highendis
only for acute, rather. Soit'sadifferentassumption.

Sothere'sanumberof--1"'mnotgoingtogothrough my list
of changesthatl'd suggest. Butl could certainly envision higher
estimatestodothe screeninglevel. You know, do we think there's

something going on or potentially needsto berefinedin certain
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pathways.

Regarding the discussion about dislodgeable and, you know,
how much hand-transfer and the empirical, | think Harvey was
trying totalk aboutthe empirical versus the behavioral. | had
done some calculations, actually, spurred on by some ofthe
presenterson Tuesday, aboutwhat-- how --isthe amount of soil
that a kid could be ingesting with this 9.5 events per hour, one or
three hours aday, you know, how much dust, dislodgeable residue,
isactually beingingested. Andwe didn'treally on have -- on
Tuesday, anyway, nobody really presented an amounton the hands,
you know, that was realistic, | felt, to a surface-coating exposure
from a deck.

We were talking about soil loading from playingin dirt. But
what has come to mind for me is that and, also discussing this with
Dr. Freeman, the concentration on the deck in terms of
dislodgeable dustis probably onthe order of .05 milligrams of
dust percentimeter squared. Andthere'sacouple of waystogetto
that number. And I could gothroughthatwithyou. I don'twantto
take the time now.

Butthatseemstobe agoodnumber. Andifyouassume a

one-to-one hand transfer efficiency, now we've got .05 milligrams
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of dirt per centimeter squared of hand. When you use that number
and plug and chug through the 9.5 events per hour, one hour aday,
50 percenttransfer efficiency, the calculation for dust
dislodgeable dirtingestionis -- oh, whatwas it? --is 4.8
milligrams for the average case and up to 30 milligrams of dust for
the high-end case of dislodgeable dustingestion.

Solactually thinkthatthose numbers seem fairly
reasonable, especially when considering thatthe amount of dust
that a child couldingestfrombeingindoors and, you know, the
hand pickingup dust, we're assuming thatthatcould be up to half
of whatthe child could getfromthe whole day of exposure and so
talkingonthe order of 50 milligrams per day fromindoor dust
ingestion. And the amount of dustiness, itlooksvery much now,
thatthe amountof dustinessonadeck could be similarto the
amount of dustinessinanindoor house environment.

Solendorse, actually, the centraltendency and the upward
bound forthe hand-to-mouth, hand loads per day, you know, that
kind of estimate.

DR. ROBERTS: Thankyou. Before we getto Dr. Bates's
comment, | justwanted to askthe Agency aquestion because it

may help clarify some of our discussion. Itwas prompted by
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something that Dr. Ginsberg brought up.

Andthatisit's notcleartome. Isthis how thisrisk
assessmentistobeused? Isthis,inasense, sortoflike a
screening-level assessmenteventhoughitinvolves central and
high-end exposures such thatperhapsadecisionwould be made
whether or notthis situation poses aproblem?

And ifthe answertothat, accordingtothis analysis, isyes,
thenthe Departmentwould go back and say we really need to take
acloserlook atthisandwe needtodoamorerefined assessment.
Oristhis, you know, we're goingtodothisonce; we're goingtodo
the bestjobwe can;andthat'sit. And dependinguponthe
approach, Ithinkitprobably depends on how concerned we are
aboutthe conservatismorreally how we approach some ofthese
exposure assumptions. And could | ask for aclarification from the
Agencyonthat?

MR. COOK: Basically, I spent20yearsonthe ag side.
Somehow |l endeduponthisside. We did environmental risk
assessments. But, basically, from my experience, and this seems
tobetrue onthe human side, you're correct. To me these are
basically whatyou would call hazard quotients or risk quotients,

and we kind of loosely callthem risk assessments.
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They're quick and dirty. Foraregulatory agency, they're
greatwhenthey shownorisk. They work wonderfully then.

The problemiswhenyou gettoxic materials like arsenic,
low levels, variable data, they don'twork very well. Solthink the
Agencyis movinginto atiering, like Dr. Ginsberg said, where the
firsttier might be the screen. Andthenyou'd moveintoa
probabilistic because | know they've done thaton the
environmental side. I've builttwo or three in that.

DR. ROBERTS: Okay. Andwhatwe're seeing now would
be,inessence, the screeninglevel assessment;isthatcorrect? Dr.
Edwards, I think, wants to clarify.

DR. EDWARDS: Well, Ithinkin Question 7 you're saying
probably, and we may have notcommunicated this as well as we
might have. Butthatwould be more of ascreening level
assessment. When we move into Question 8, that's probably more
of tryingtogetarealistic assessment.

And whatwe intend to produce whenwe do arisk assessment
isthe mostrealisticone we can. And I think what mightend up
happeningisif,infact, youfound no problems with the screening
level, youwouldn't need to expendthe extraresources anddo a

probabilistic, whichis much more sophisticated.
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Butwe would like comment from the Panelonifwe did move
to probabilistic, what would make the most sense to do; and, also,
whetheriteven makes sensetodo adeterministic as ascreening
level. Doesthat help?

DR. ROBERTS: No, ithelpsalotbecause lthinkit's
importantforthe context of looking atthese values. Ina
screening level assessment, of course, you wantto be sure and
capture the high end because youdon'twantto decide there'snota
problemifthereis.

No. This helps enormously, I think, forthe Panelto sort of
putintocontexttheissue of adeterministic analysisversus a
probabilistic analysis and how they would be used inthe
decision-making process.

DR. WARGO: Maylrespondtothat?

DR. ROBERTS: Dr. Wargo willrespondtothatpointvery
gquickly. We needtogetbackto Dr. Batesand Dr. Smith.

DR. WARGO: Ithinkthatthe deterministic approach can
giveyou false comfortunder certain circumstances, especially if
you have heavily skewed distributions of behavior of
contamination. Andthatis oftenthe case.

And by this, I mean, ifyou have many zerosinyour data set
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and you have acouple of high-end values, say, 9 percentofyour
valuesinyour datasetarevery highend, thenevenyour 90th
percentile valueis goingto be zero. Soindoing your rough-cut
deterministic approach, the median, the 90th percentile, will
returnazerovalue. And you may walk away saying there's no
problem, whentherealityisyou've got9 percent ofthe population
that could be heavily exposed. Thatwas one point.

The second pointisthatonthe modelingissue, it's easyto
donow. Andthe Agency has already made great progressinthe
pesticide divisioninthe food safety areaunder FQPA. And that
logic, thatapproachto modeling, is directly transferable to this
scenario. Andyou've gotpeople thatunderstanditand you can
move forward quickly.

Inresponsetoyour question, Steve, I liketo think of this as
helping them to frame out a model that will really be kind of a
living model that will change overtime asthey getthat greater
understanding aboutthe various factors or parameters thatthey're
putting intoitasthey have clearerunderstanding of whatthose
distributions are.

DR.ROBERTS: Thankyou. Dr. Bates has waited patiently.

Let'slet him make hiscomments, then Dr. Smith and Dr. Clewell.
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DR.BATES: Well, like many colleagues here, | supportthe

use of probabilistic assessments evenif deterministic assessments
are alsoused as screening method.

| have some concerns aboutthe estimates for oralingestion
of residues as I mentioned yesterday inresponsetoone of the
presenters. I believethere'saneed foran additional factorin
there whichis sortofareloading factor because thereis an
assumption builtinthere that between every eventthere's a
reloading of the hand so thatthe 50 percentcan beremoved each
time.

Solsuggestthatthatwouldn'talways happen between
hand-to-mouth events and that an additional factor needsto be
incorporated and whetherit'sadeterministic of a probabilistic
model.

DR.ROBERTS: Ithink Dr. Freeman wantstorespond to
that.

DR. FREEMAN: Ithink that'saveryinteresting point. For
those of youwho aren'taware of some of this behavioral data,
whatwe dowhen we're quantifying kid's behaviors, which we do
with acomputer program that allows ustolook atfrequency and

duration of contacts.
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The average duration of acontactachild has with a surface
isaboutfourseconds. The child has hundreds of these contacts
before a mouthing eventoccurs. Charles Rhodes's laboratory
studies suggestthata hand basically maxes outinterms ofloading
somewhere between four and ten contacts. Sothatifthe child was
mouthing outdoors, which I have aconcern about because most
children otherthan babiesdon'tdo that, thatit's alwaysinthe
state of replenishment atthe time the fingers gointothe mouth
because they're constantly touching things. And after about four
or fivetouches, you know, you've gotyour maximum loading that
you can have.

The Rhodes's work was actually done not with soils but was
done with dust particles. Sowhat happensoutdoors may be
slightly different.

DR.ROBERTS: Dr. Smith.

DR.SMITH: Andy Smith. State of Maine.

I guess, let me start first, by given yourresponse of this sort
of tiered approach with screening and possibly being refinedto a
probabilistic,  would feel much easierresponding if Question 7
said something more like provide us your input on the selection of

these specific valuesforuseinascreeninglevel analysis.
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Butthat's notwhatthe question says. Whatthe question
asksusisdowethinkthatthe centraltendency valuesinthe
high-end values produce estimates inthe middle and high-end
range. And |l agree strong with the statisticians and others on this
panelthatwe have noidea.

I mean, ifyoudon'tdoitinastochastic way andtry to make
some sortof approximation, we don't know whatwe're ending up
with. We don't know whatwe're ending up with because of
different possible shapes ofthe distributions because of the
correlation structure betweenthem. AndI'mvery concerned about
the correlation structure between age and hand-to-mouth behavior
aswellasanumber of other factors.

Solwould feel comfortable getting into a dialogue about
what values oughtwe touse and notuseinascreening approach if
| thoughtthat was really what you were asking us. Butl'm having
troubleresponding because the questionasitisisoneldon't know
how to answerin adeterministic way.

DR. ROBERTS: Well, I can fixthat. Basically, our
response could be that, forexample, the Panel would recommend
using adeterministic analysis only for screening purposes. And

forthat purpose, you know, thisiswhatwe think the inputs should
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DR.SMITH: Uh-huh. AndIthinkunderthat scenario, my
response, | think, would be there are certainly some parameters
thatl have questions about. Butthe way Il would preferto see
them approach thisis, ratherthan saylet's modify one a little this
way or that way, maybe instead of justdoing the deterministic
analysisasone ortwo scenarios, maybe make itthree orfourtotry
togetsome sortof sense towhatare the bigdriving factors and
just how variable they are.

Soforexample,youcanimagine underthe durationrather
thanitjustbeing 130 days, you might have several scenarios. One
has been describedtoreflectwarmer climates and others.

One particularone thatl'd like toyou think aboutisinterms
of the six-year scenario. The six-year scenario seemsvery
plausible for me although with a caveat aboutthe interaction
between age and hand-to-mouth activity. If we think of our own
anecdotal experience, and |l havetwo. | have athree-finger sucker
and athumb sucker athome.

And | have pictures of them on my pressure-treated deck if
you'd like that, too. Butthatreally startstoreally trail off at six

years of age. Soforthatscenario, I'mcompletely comfortable
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with six years.

Butiflstartthinking aboutdermal contactand | watch
people on playscapes, well, thatgoes alotlonger. Alotofschools
have playscapes. Whenyou getinto Maine and rural towns, there
isn'tacommunity playground; there'saschool playground. And
that's used extensivelyrightup throughthe entire elementary
period, lesssoastheygetolderandthey're moreinto sports. But
certainly through that period.

Solwouldencourage youasyou'relooking atthese
variablesto be thinking of, rather than trying tofocusonone,
perhapsfocusonseveral different scenarios atthis early screening
stage.

DR. ROBERTS: Thankyou. Ithink Dr.Vuis goingto
correctsomething |l just said.

DR.VU: No, notatall. Actually, the Agency is certainly
receptivetorevise Question 7toreflectwhat Dr. Edward isreally
asking the Panelis, thatifthe Agency weretodo adeterministic
approachtodoascreeninglevel, whatvalue basedonthe
recommended value, as Dr. Aviado explained earlierinthe
document, what parameters should we use and which one you

would notrecommend. Andthen, of course, recognize you all
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recommending the probabilisticapproach, which will be Question
8.

DR. ROBERTS: Okay. Thankyou. Okay. With that
clarification or thatunderstanding, would itbe fairto say -- let me
throwitoutas aproposal --thatthe Panelwould recommend using
adeterministic assessmentonly for screening purposes? No. Dr.
Clewell.

DR. CLEWELL: Isharethe skepticism of Dr. Wargo
regarding the value of adeterministic evaluation forascreening. |
don'tseewhyascreeningisneededinthiscase. Screeningis
usefulwhen you have sitesand you're trying to figure out where's
the problem and where do | focus my attention.

The attentionisfocused. People wantto know. And they
don'treally need to hearabadanswerthatwas done fora
screening leveland thentrytoconvince them, well, now we've
done itbetterandthisisreallythe answer. Whatthey needto
hear, the firstnumberthey need to hear, isthe one thatyou
actually believe might have some validity.

Solsawthe difficulty with the probabilisticrisk assessment
ismostly akind oftechnology gap, thatthere are people who have

neverdone one,don't know thattheytrustcomputerstotake away
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their judgement. They see you put all these distributionsin and
outcomes adistribution. And they say, | justdon'tfeellike I
really...

Soifyoucanusethe deterministicrisk assessment
multiple-valued, multiple runs of adeterministic to help inform
peopletounderstand theresults of the probabilistic risk
assessmentand putitinperspective, | believeit's valuable for
that. I'mvery much againstdoing any sortofarough screening
forsomething thatis clearly asignificant societal impactand
should be donerightthe firsttime.

DR. ROBERTS: Okay. Good points. Dr. Kosnett.

DR.KOSNETT: | had aquestion about two of these

parameters, and perhaps people fromthe EPA can help clarify it.

Oneistheissue of yearsandthenlifetime exposure, 6 years out of

a75lifetime.
Amlcorrectinthatyou'reinterestedinthatduration or
those parametersin particular for calculating cancerrisks?
VOICE: If Imightclarify. Yes, thatgoesintothe LADD
equations forthe cancerrisk.
DR. KOSNETT: There'sjustaninteresting --and |l don't

have a definitive answer foryou. Butlwantto justdraw
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something to your attention withrespectto some emerging
informationregarding arsenic and cancerrisks. Andthatis
traditionally most cancerrisks have been based onyour average
exposure over alifetime because they've beenderived fromthe
experience ofreference sets, either animal studies or sometimes
environmental studies, where the exposure has occurred over a
lifetime. Sothenthe exposure ofthe peopleinquestionwould be
averagedover alifetime.

You have ainteresting situation with arsenic recently,
relatively recently, in Chileinwhich case therereallyis apeak
period of exposure that occurredinthe populationthere between
1958 and 1970 that was much higherthan during other periods of
times because that'swhen an elevated source of water was
delivered to Northern Chile, notthe entire area butthe
Antabecosta (ph) areain particular.

DR. ROBERTS: Dr. Kosnett. | hate tointerrupt. Isthis
goingtolead --

DR. KOSNETT: Yeah, I'm getting to this point. And
essentially therisks that were observed during that 12-year peak
are relatively congruent with theriskin Taiwan which are based

onlifetime exposures.
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The pointbeingisthatit's notaltogether clear thatforthe
arsenicrisk slopesthatthey necessarily haveto be averagedover a
lifetime. don't know the answertothat. Ithink that'simportant
tobearin mind. And maybe inthe future we'll learn additional
information. Maybe my colleagues, maybe Dr. Bates or Claudia
Hopenhayn-Rich, wantedtocommentonthatas well. Butl'm not
making a definitive judgementonit; I'm just pointing that out.

DR. ROBERTS: Actually, I'llcomment. I'll concur with
yourcomment. Ithinkthere are some dataand some analyses out
there that supportforothercarcinogens some difficulties or
uncertainties associated with using lifetime average daily dosing.
And Il canprovidethosetothe Agency. AndIlthinkwe should.
Although, again, it'snotinthe context of any of these questions.
And Il thinkit's probably worth bringingup. Dr. Ginsberg.

DR. GINSBERG: Butlthinkitisdirectlyinthe context of
the question because their exposure scenario andrisk calculation
is6 divided by 75. Soifthere'sanythingunusual goingonin
those firstsix years of life, for example, alot of exposure to
dislodgeableresidues or some other factor, itisgoing to be
diluted out by tenfoldinterms of exposure dose.

And ifthose sixyears areaunitofrisk, asusceptible period,
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ifthose sixyearscanbe seenasimportantofan exposure as a
lifetime of exposure later whichisthe case, nowthe Agency has
recognized with vinyl chloride interms ofthe IRIS document
which suggeststhatshort-term exposures earlyinlife can be as
importantas alifetime of exposure but starting in a sexually
mature animal.

And, you know, we have atleastone precedent forthat. And

also cases could be made fortamoxifenand DES on hormonal

chemicals and also cases like that, notjustfor geneocarcinogens.

But alsothere'sdieldrinin DDT data that suggest early life
exposure canbe asimportant by itselfaslifetime exposure
starting as an immature animal.

Sothe 6-to 75-year equationthere, ifyoudo use it, I think
you havetorecognize thereisuncertainty and possible
underestimations of lifetime cancer risk.

DR. ROBERTS: Okay. We'llraise thatissue, and | think we
can probably provide some paperstothe Agencytosupportthat.

DR.CLEWELL: Canlclarify something onthe vinyl
chloride? Theydidn'tdo an adjustment by afactorof 10. They
actually justdoubled the adultvalue. The investigation of vinyl

chlorides suggests thatthat's appropriate. Ithinkthatit'sin
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childhood more importantyou shouldn'tdivide. You just may
needto be considerthisinadditionto that. | still supportlifetime
average daily dose enhanced inthe child.

DR. ROBERTS: AndIthink we can pointoutsome
guantitative analyses associated with thatuncertainty. Let me --
Okay. Yes. Go ahead.

DR. KOSNETT: I have asecond point. Andthisisa
guestionissue.

| notice you have oralingestion of soil residues and you
have 100 milligrams per day forthe centraltendency and 400
milligrams per day forthe high end. I don't see afactor forthe
fraction of that soil intake which would be attributed to, for
instance, the playground site.

Was that something that was also going to be factored into
it,orwereyougoingtodothese analysesconsidering how much of
that 100 milligrams adayis going to be attributed to the site if the
exposuretimeisone hour perday or something of that nature?

VOICE: I canstartoutfirst. Trulyitisan outdoor scenario.
The 100 and the 400 do notinclude any sort of dustfrom the
interior, insidethe home. Thatis specificallyrecommended

values for outdoor settings for total soil ingestion overthe day. If
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that answers orbeginstoanswer.

DR. KOSNETT: Maybe I'm still not following it. If
somebody --you're assuming thatthe person'stotal exposureis
100 milligrams aday. But how much of that are you going to
assigntoaspecificsite whenyou'redoingariskassessmentifthe
assumptionisthatthey spendonly an hour atthatsite aday?

| justdidn't see that kind of parameterin here, and |l just had
aquestion about that.

DR.DANG: Winston Dang, forthe Antimicrobial Division.

This hundred milligrams we cited from 1989 Calabrese study
from 400 children. And we adopted the mean value from this and
recommended by inexposure forthe hand. Soinotherwords,
that's 100 milligram that do not have distinction between the
playground and also where the other soil contaminator is from,
dustorfrom other area.

DR. KOSNETT: Yeah. Sodoariskassessmentata
playground. Andyou're goingto say, well, the child is takingin
100 milligrams a day outdoors forthetime he's outdoors. How
much are you going to assign of 100 milligrams to the playground?

DR.DANG: That's --

DR. CLEWELL: All ofit.
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DR. KOSNETT: Allofit. Andyou mightwanttoconsider

whether that's realistic.

DR.DANG: Yeah, that'slike a--we just mentioned we
assume is 100 percent but, of course, have some uncertainty
analysis may have toincorporate there.

DR. ROBERTS: Dr. Kisselraised hishand. Beforel getto
him, let me, inan efforttotry and move things forward. | have not
so far, inany ofthe comments, heard any enthusiasm, frankly, for
doing adeterministic analysis.

Let me follow up, then, on Dr. Clewell's suggestion and
throwitoutonthe table. Would you, Panel,recommend thatthe
Agency should notconducta deterministic screening level
assessment; they should goto aprobabilisticassessment?

DR. KOSNETT: Idon'tknow. Idon't know.

DR. ROBERTS: Isthere agreementonthat?

DR.CLEWELL: Iwould agree with that.

DR. ROBERTS: Dr. Solo-Gabriele.

DR.SOLO-GABRIELE: Istillthatthere's abenefitto
running a simple model and getting some data priortorunningthe
more elaborate probabilistic model.

DR. ROBERTS: Okay. Certainly, you could use
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deterministic calculationsinthe process of constructing a
probabilistic analysis. Butlthink whatwe're sort of talking about
isdoing an analysis, drawing some conclusions, whateverthey are,
and deciding whether ornotto move onto another tier.

Andlguesswhatl'masking the Panel, since |l haven't heard
alotofsupportamongthe Panel forascreeninglevel
deterministic analysis as aproductfromwhichadecisionwould be
made. Would the Panelthink thatthe first shot out of the block
should be a probabilisticassessmentinwhich case we move to
Question8? Oristherevalue, oristhissomething whichwe don't
have consensus? Dr. Heeringa.

DR.HEERINGA: Ithinkthe consensusthatl heardis that,
while deterministic analysis does not have sort of long-term
ultimate utility forthe EPA, that some initial crack atitjustto get
afeeliscertainly warranted. | mean we're always willing to look
atnumbers andjudge their utility.

I think the other suggestionwhich Dr. Ginsberg raisedisto
--you know, there are six parametersinthis model. You have a
centraltendency value and an extreme. Soyou've gotsortoftwo
tothe sixth possible models thatcould be fitted for all possible

combination of these parameters, and you could do thatin an
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Excell spreadsheetin probably aboutthree or four hours.

Solwouldrecommend go ahead and do that, and then
essentially you've spanned the range ofthe 64 models for your
deterministic parameterstolook atevery possible combination
that you potentially could have. Andthat gives you some sense.
And Il think from there youlaunchto, | suspect, whatis apparently
amore threatening exercise or atleasta more labor-intensive
exercise of developing aproper probabilistic approach.

Butlthink that would give you ageneral sense of whatthe
deterministic models and sort of exhaustthe possibilities unless
we discuss different central tendency and different extreme
values. Butevenifwe come up withthose, you still have two
pointstolook at. AndIthinkitwould be good sense to sort of
surveythe field then.

DR. ROBERTS: Dr. Kissel had his hand up earlier, and then
Dr. McDonald.

DR. KISSEL: The playing field keeps changing everytime |
think to say something.

| guessldon'tevenunderthe concepthere ofrecommending
todo adeterministic analysis or not. You've givenus humbers.

You haven't multiplied them together, butl satdown and
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multiplied them together. | suspect peopleinthe audience have
satdown and multiplied them together. I suspectthatyou've sat
down and multiplied them together. You just haven't written it
down and handed ittous.

Solthink probably everybody here knows what happens
whenyou multiply these numbers together. Sowe're already past
that point. Andwhy would werecommendto eitherdoitornotdo
itatthis stage? Ithinkthe obvious answer hereisyou're goingto
projectreally bigrisks if we keepthe numbers asthey are. And if
there'sanyconcernaboutthat,thenwe havetogoanddo
something else, which I've been pushing for a probabilistic
analysis all along.

| also, I guess, kind of objecttothe notionthatyou choose
betweenoneortwo ofthese things andthisisthe endofit. Ithink
thereisanother phase whichisthe truthing of this process which
means you have togooutand do biomonitoring and try to figure
outifthe numbers make any sense. And just multiplying these
thingstogether without thatintention, ultimately, is kind of a
sterile exercise.

The one otherthing thatl wantedto say because |l was

looking up that you wanted to know whether things were high end
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ornot. Thereisone piece herethatlthinkcould be -- most of
these assumptionsyou're making, I think, are conservative.
Although we did boostup the soil availability number a little bit
but not greatly.

Something that's notin hereis pica. And EPA has
traditionally shied away from that because there aren'tanyreally
good numberstodeal withit. Ithinkthe evidence for soil picais
betterthenis kind ofled oninthisdocument. Some kids do
occasionally eat big hunks of dirt.

Thereissome confusion, by the way, inthe documenton
page 16 inthe background document. The exposure scenario
whichis described asincidentalingestionthen has a sentence
which says, "Using hands or utensils to pick up and eat
CCA-contaminated soil."

Thatsoundsto me like picaand notincidentalingestion.
Incidentalingestionisthatyoulick your finger because you
wanted to putyour fingerinyour mouth notbecause you wanted
whatwas onittogetintoyour mouth. Ifyou're picking up and
eating stuff, you're engagedin pica behavior. Soyou're describing
pica, butyou're callingitincidental ingestion.

And the other piece of thatthat's notconservative is that
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while we may have a bad handle on soil pica; we have zero handle
onnonsoil picaonjustpickingup apiece of wood that's CCA
treated and eating it. AndIthinktherisk fromthat mightturn out
tobe verylarge comparedto all this other stuffthat we're talking
about. Andsowereallyoughtto make some attemptto find outto
what extent kids actually do that sort of stuff.

MS. AVIADO: Maybelcanjustrespondif possibleto
further classifyitforyou.

Certainly, when we putthe background documenttogether,
there are certain aspects of the characterization that were not
furtherrefinedintime forthis. Thatwas something |, myself, had
looked at and flags wentup as to a confusion.

Now, our exposure factors handbook, asyou may well know,
forthe picachild, theylook atarange ofingestion that, | believe,
it's 10 grams astheirrecommended value fortrue pica behavior.
And the data from the Calabrese study included an estimate that
they attributed to a pica-type behaviorinachild, whichis why
your 400 high-end values seems a little bit higher than anticipated.

Butthe behavioritselfthatyou're talking about, Dr. Kissel,
athree-year-old child mayin factbe licking atresidue offthe

hand orengaging in literally eating dirt. Butthe level of the
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ingestion would still be considered nonpica.

DR. ROBERTS: Dowanttorespond?

DR. KISSEL: I'mnotsure who's definitionthatis. l guess
that's yoursconcocted here.

I think distinction oughtto be deliberate versus inadvertent
ingestionis picaornotpicaandamounts can be quite variable.
And the 10-gram standard, that's kind of an old hoary number
that's been around foralongtime; butitdoesn'thave too much
basisinanything thatI'm aware of.

And Il think there's more kids outthere. The Long work from
Jamaica, there'sa bunch of kids that are above athousand
milligramsinagivenday. You know, you can startrunningthe
numbers andtry and figure out how much of a surface a kid has to
lickand how heavy the hand hasto beloaded and that sort of stuff;
anditgetstobe difficulttodeliberately --tonondeliberately take
inthatkind of soil.

There'sthat 480 milligram a day construction worker number
outthere. And, personally, I've had 20 milligrams of dirtin my
mouth. And the immediate reaction thatlwanted to have was to
spit. Soyou havetowanttobe doingthatto beingesting big

clumps ofdirtatonetime. Sotogettothe thousand milligram a
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day andthose kind of numbers, I thinkithasto be deliberate
behavior. Andsolwouldn'tdraw the distinction onthe basis of
some number.

MS. AVIADO: No, thatwas not my intention. And, ifit
came across thatway, thatcertainlyisn'tthe Agency's position. |
believe our positionisto characterize truly the incidental
ingestion. Butyouraisedthe point of maybe, as aside point,
shouldthe Agency considerincluding behavior for children who
do, infact, eatsoilasapicatype.

DR. ROBERTS: | have Dr. McDonald, Dr. Smith, Dr.
Kosnettand Dr. Ginsberg. Butwe need to startcomingto closure
onthis particular question. Dr. McDonald.

DR. MCDONALD: Pass.

DR. ROBERTS: Ididn't meantointimidate you. Dr. Smith.
DR.SMITH: It may hopefullyto pushusinthe direction of
closure. I would justlike to echothatmy complete supportforthe

comments that Dr. Kissel just made, leaving aside the solid
ingestion; butinterms of the let's just go straightto a stochastic
analysis or probabilistic analysis.

And justtoemphasize thatwe've got already a halfadozen

various versions of screening-levelrisk analysis that have already
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beendone by various state agencies, by environmental groups, and
by industry. Sowe've seen lots of different permutations of how
we can slice and dice this. And we know that we cancome up with
numbers that suggestthatthere'svery significantexposure, which
| also agree, argues for it.

We oughttodo some biomonitoring check onthat. And that
we cangetnumbersthatareverylow. Andlthink that means that
we have todo astochastic analysistotrytogetabetter handle on
this, and we still need to do biomonitoring.

Solwould--thenlguessitstarted with Mr. Clewell that |
would agree that atthis pointlreallydon'tsee avalue, and|
haven't heard aclear sense fromthe Agency of whatthe valueis
goingto be forthe deterministic analysisifallit'sgoingtodois
mostlikely resultinyou saying, oh, well, we need to do a more
sophisticated analysis.

DR. ROBERTS: Dr.Kosnettcanyou add tothator move us,
also, inthe direction of closure?

DR. KOSNETT: Idon'thave anopiniononthataspect. But
| wanted to justsay onethinginresponse towhatwas said about
the picascenario. Andthatisyouknow, thatisanissue, for

instance, being addressed rightnow in Region 8in Denver. Itcan
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have a profound impactonthe ultimate decisions aboutthe risks
associated with a site astowhetherornotyou're goingtoconsider
whether you wantto protectagainstthe possibility of 10 grams. |
mean, itcan have a huge impact.

And, really, Iwould agree with Dr. Kissel. Wereally just
don't have good dataon how frequentitis and, to what extent, how
itoccurs. Should we use fine-sieved soil bioavailability when it's
done? Usually fine sievingisdone because fine sieving is
associated with the low level hand-to-mouth contact. It's the dust.
Butwhenyou're talking scoops of soilinyour mouth, maybe we
shoulddo crudely sieved soil for bioavailability. Anditchanges
everything.

Sothe bottomlineislreally thinkthatthisneedsto be
studied and funded. AndIthink ATSDR is actually interested in
thisvery much, too; so maybe you cangettothe together with
them and helpthem. I'm sure they would appreciate the funding.

DR.ROBERTS: Okay. | have so far proceed to probabilistic
analysis, consider pica, and thenthere were also some comments
about considering lifetime average dosing as -- Dr. Ginsberg

DR.GINSBERG: Yeah. Regarding the potential value of

deterministic assessment, | thinkthatthere are anumber of
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different scenarios thatcan be prioritized for probabilistic. Ifone
does ahigh-endorscreening level deterministic assessment, you
may find that there are certainly risk drivers. Maybe you could
figure outthatthe occasional pica behaviorisoris notan acute
risk orisunlikely to be an acuteriskorislikelytobe anacute
risk. And maybe, then, youcould understandthe needtoreally
beefupthe dataandunderstand the full distribution of that.

Maybe we canunderstand from some high-end deterministic
approachesthatdermalisorisnotabigfactorhere orcould or
might not play a big factor; thatthe soilingestion component
versus the dislodgeable component, how importantthey may
relatively be. Notafinaldecisiononthat, butjustwhere do we
wantto spend.

Because lthinkit's easytosaylet'sdo deterministic --1I'm
sorry -- probabilistic approaches and show the technologyisthere
todothisonacomputer. Butmyconcerniswhere are we datarich
and where are we guessing especially aboutthe tails of the
distributions where we're going to be predicting high-end
phenomena.

We protectinthe 90th percentile child, the 95th percentile

child. Whenyougetupinthose high-end distributions on any of
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these, you have the mostuncertainty. And I think we should limit
those exercisestowhere we have the bestinformation.

And we're notgoingto have greatinformationin every area.
Are we goingto have greatinformationondermal? Are we going
to have greatinformation on dislodgeable, you know, a penchant
fordislodgeableintake? I don't know where we're going to be data
richand where we're not.

But Il would think that some prioritization up frontthrough
some screening level deterministic may be agood way to getinto
that.

DR. ROBERTS: Ithink, Dr. Ginsberg, you launched
yourselfwellinto Question 8, which is okay.

Let me, then, proposeisittheconsensus ofthe Panelthat
they should proceed to aprobabilistic analysis, and thenthey
should consider picabehaviorinsome forminthatanalysis?

DR. KOSNETT: They needto study it.

DR. ROBERTS: Considerittothe extentthatthey're able.
We can make arecommendation thatthey study it. But, I mean, in
the shorttermwhatthey're goingto be abletodo, I think, is
probably make the bestuse of what datathey can find outthere.

And thenthe other pointthat wasraised aboutaverage daily
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dosing.

Isthe Panelinagreementwiththose points?

DR. KOSNETT: Ithink justsayto study it, the pica
behavior. I'muncomfortable recommending tothemthatthey
come up with some parameters and then justapply --

DR.CLEWELL: Moreresearchisneeded.

DR. KOSNETT: Ithinkit'salegitimate, importantthingto
do.

DR.ROBERTS: Ithink from our discussionthere was
enough concernthatthat's behaviorthatshould be considered.
Andldon'tknowthatwe're --"considered"is a pretty open-ended
wordinterms of howthey're ableto --

DR.KOSNETT: Idon'teventhinkthey can make up a
numbertouse. It'sjustanissue. ldon'twantto be
misinterpreted. | don'twantto say thatthey should add a
parameterand come up with values for picabecause you justdon't
know whatto putinit.

What I'm sayingisthisisanissuethatcommunities are
asking about. I'mjustrecommending thatyou study it.

DR. ROBERTS: Dr. Kissel.

DR. KISSEL: Ithink |I'd be satisfiedifl sawaline ora
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caveatthatsaid we are aware thatthere's anotherissue and we
didn'tdeal withitbecause we didn't have any quantitative basis
fordoing so; butnottojustignore italtogether, whichiswhat's
been goingonforquitealongtime.

DR.ROBERTS: AndIlthinkthatconsidering doesn't mean
that'sincorporatedintothe analysis but atleastacknowledged.
Dr. Smith, moving on closure.

DR.SMITH: Yes. Theonly expansion|lwould make on
going straightto stochastic analysis or probabilistic analysisis |
would also encourage themto go straightto an aggregate exposure
analysis and notjustfocusing onthe playscape.

DR. ROBERTS: Let'stalk aboutthatwhen we talk about
number 8.

Dr. Vu, have we --

DR.VU: Ithinkonbehalfofthe Agency, we appreciate your
recommendations. And I thinkit'sasoundone, and we cango
ahead with Question 8. And Iwould suggestto helpyou, the
Panel, fordeliberation for Question 8, perhaps you can pull outthe
EWG overheads that have all these parameters.

Andintheiranalysis, they have certain parametersto be

fixed and certain variables, and perhaps we can have some
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discussion around those that will be helpful forus whenwe're
going to proceed with the probabilisticrisk assessment. Because
asyou know, some parameters have actual data, you know, there's
some uncertainty surrounding different parameters.

DR.ROBERTS: Iwas hoping we could skate through 8
pretty easily. Butifyouwantinputon specific distributions, |
think yourrequestisareasonable oneifwe canfind amongthe
enormous stack of papersthat. Butthat's probably areasonable
way --

DR. CLEWELL: Actually, they're allright here. | haven't
turneditinyet, butlalready did that.

DR. ROBERTS: Well,inthatcase, let'sgoonto Question 8.

I think at least partofithas beenanswered. Butthere's much,
obviously, we need to provide the Agency interms of feedback for
that.

Let'sgo ahead andread Question 8, if you would.

DR. EDWARDS: Inessence, Question 8 deals with
probabilistic methods. Itsays, "Please commenton whetherthe
existing data bases onvariability of the different parameters
affecting exposure are adequate to supportthe development of

probabilistic estimates of potential exposure. Ifthe Panelregards
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the data bases are adequate, please identify which parameters
should be addressed using adistribution of values and which data
bases should be usedtosupply the distribution for particular
parameters.”

DR.ROBERTS: Dr. Clewell,you're primed and ready to go
onthisone.

DR.CLEWELL: Yes, justpoint me and fire.

| am glad that Dr. Vu asked youtogetoutthe EWG analysis
becausel, also, wasveryimpressed withitwas anexample, just as
anexample, of onelevelatwhichone cando probabilistic
analysis. And I thoughttheir presentation was very nice.

As I mentioned under Question 7,1 do believe thatit must
be, thiswhole thing mustbe seen as something thatwill be a major
activity that will involve multiple iterations of definition of the
parameters and distributions, the approaches, the extentto which
things are varied, which parameters are varied.

And, I, personallyif lwere doing this kind of a project,
would do both multiple deterministic estimatesto getageneral
feeling forthe kind of range of scenarios and impacts of different
aspectsandamorelimited probabilistic analysis whichiswhat |

considerthe EWG analysis.
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It'sthe shallow end of the pool. It's saying, okay, forthose
things forwhich we have agreatdeal of dataand soit's hard for us
to pick anumber, butwe have alotof numbersto pick from, why
don'twe justuse the numbers.

Soforthosethingswhere there were dislodgeable residue
data and 150 different points, use the 150 different points. Their
approachwas justtotake the datasets and samplerandomly with
some sort of, | gather, Bayesianidea of how oftenyou should
sample fromthis data setversus thatdata setand forthree or four
parameters.

And therestofthe parameters, which were dominated by
uncertainty, they fixed. Andthentheytriedinsome caseswhere
there were more thanone firmly held conviction for a particular
parameter, theyranthe estimate both ways. And I think
one-to-oneversus 4.6-to-1forthe hand-to-surface ratiois an
example.

That'sawonderful exercise. Itwasveryinformative. Italso
informs you kind of how the maximally or highly exposed child
comparestoamedianone. And how your various parameter
choices, whereyoudidn't have datato supportan empirical

distribution, impactthe result.
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| actually believe that, however, the goal should be a full
Monte Carlowhichincludes distributions for both parameters
dominated by variability and those dominated by uncertainty. And
the ones thatwe discussed and will continue to discussin this
meeting have primarily beenthe oneswhere one person believes
this, one person believes that.

Il don't have personally have any problem with building
distributions based on expertjudgment. And we do thatin our
brains and thentrytofocusitdowntoanumber. But, actually, we
have found when we have done these kinds of analyses thatifyou
talkto people and youinteractand you describe, well, how does
that distribution grab you, you can have auniform distribution
betweenyour lowest estimate and your highest estimate. Oryou
really thinkit's around .4, butitcould be aslowas .2 oras high as
.7, how aboutatriangular distribution, trapezoidal distribution.
There's adistribution forany notion about whatthe parameter
might look like.

Andthenyou putthemin, yourunthe Monte Carlo, and you
seetheresults. Yourunacouple ofdifferentdistributions when
you'reuncertain what'stherightone; you see howthatimpactsthe

results. It'saninformative process.
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Sothe mainthing Il wantto give peoplethe impressionis
thisisn'twhere you find out what'sthe number, run, getthe
answer. Thisissomething where you have towork through it;it's
an analysis;it'saverylabor-intensive analysis. Butit's extremely
informative, anditgivesyouamuch betteridea of the range of
exposuresthatare likely asopposedtojustacentral estimate and
an extremely high-sided estimate. Solthinkit'sworth the
trouble.

And Il think that actually ifyoulook atthe Gradient
analysis, whichis deterministic, they had their estimates. And
you look atthe parameter estimates fromthe EWG analysis andthe
parameter estimates that were suggested by EPA, thatyou can
beginto build uniform, triangular, whatever kind of distributions
forthe oneswhere EWG varied them that was because there was
enough datatodo an empirical one.

I mostly suggest--well, l guessthisis stepping ahead to
Question 11 --thatyou needtodo critical evaluation of the data.
Don'tuse allthe data. Don'tuse the pierin California. That's
obviously notrepresentative of a playscape. Theloadings are
much higher for saltwater applications.

Soyoushoulduse your brains aboutwhatdata should inform
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the distribution and then testyour firstassessments onthe basis of

the results of the first Monte Carlo.

DR. ROBERTS: Okay. Who elseisownline forthis? Dr.
Heeringa.

DR.HEERINGA: laddjustvery brieflyto Dr. Clewell's
comments which lthoughtgenerally afairly comparable
impressiontotheonel hadintermsofthese data.

| decomposedthe actual elementsto sort of taxonomy of
aboutsevenoreightdifferent sets of parameters or sort of state
variables. Butlthinkthatthe one areathatdefinitely, asinthe
EWG simulation, I think that you wantto bring inthe natural
variability in the population, notonlyinchildren's ages buttheir
body weights and heights and you gotanice probability based
sample fordoing.

So as abasisforsimulation, you startwith a nationally
representative of population of sampled children. Sothatgives

youthe body weightand the BMIs and everything else thatyou

might wanttoincorporate there. Italso givesyoutheregion ofthe

country thatyouliveinsoyoucouldlook atdifferentregions.

Interms of other activity data, I think thatinterms of the

stream of information that we needtoreally do this successfully as
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acompositionthatthetime andthe activity data forthe childrenis
where we'rereally shortinterms of usable data sets.

There are some time-use studies. I'maware of one from our
own institute thatlooks atthe child supplementtothe panel study
of income dynamics which attempted to get some diary data on
children's activities during the day. I doubtthatthatis specific
enoughtogetanactual playground use, butitwould atleastallow
youtosortofgetasensethatthe amountoftimein play activities
outdoorsisreasonable.

Now, what kids actually do when they're outdoors, I really
don'tknow, otherthan observational studies. And I'm not familiar
with those, solcan'tcommentthere.

| think those are the areas where we see the greatest amount
of uncertainty inthis pathway. I think with regard toresidue
availability on surfaces and soils, I think Dr. Stillwell's work and
Dr. Townsend's and Solo-Gabriele'sworkisavery good place to
start with that.

Another sortof difficultarea -- butl know that Natalie has
studied very thoroughly -- are transferratesto the child eitherin
terms depositionrates but also mouthing activities. And, again, |

can'tadd anything more there than whatwe currently have other
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thanthat more datawould be beneficial.

Finally, I just wantto say that withregard to compositing all
of thisin aprobabilisticrisk assessment, thatin aseparate
Science Advisory Panel, we've actually reviewed the lifeline and
Calendex (ph) models forthe Office of Pesticide Protection. And |
think thatthose are fairly fully developed; and as a calculation and
simulation, too, I think would be directly applicable to this
problem.

Ithink John and | talked aboutthis before as sort of
calculation, data storage, input control of these probabilistic
assessments of exposure thatthere are virtually ideal tools for you
toconsider,andlrecommend thatyoutake alook atthem.

DR.ROBERTS: Dr.McDonald.

DR. MCDONALD: Inview of ourconcerns thatthe
deterministic model of Question 7 will overestimate the central
tendency and seriously overestimate the high-end exposure, I think
that a probabilistic modelis worth developing, in particular, a
high-end value can be giventhatisinterpretable as a percentile
rather than as an exaggerated upper limit.

The Monte Carlorisk assessment presented by

Environmental Working group is agood startandillustrates what
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canbe done with existing data.

Information giventothe Panel during this meeting indicates
that more data are needed to characterize other sources of
variation and there are more factors thatneed to be includedinthe
model. We need a model more complex thanthe deterministic
model of Question 7.

| will outline what additional studies | think may be needed.
The EPAis planning surveys of playground structures and
substrates. These should be executed as one combined survey of
existing structures and their substrates tolook for correlations
between structure and substrate.

In addition, all possible covariates should berecordedinthe
hope thatthe unexplained variationin arsenic and chromium levels
canbereducedfromwhatwe have seeninthe studies shown to
date. Covariates mightinclude the following: Evidence of
construction debris, such as sawdustinthe substrate; nature of the
substrate, clay, sand, et cetera; the source of the wood; age of the
structure; condition of the surface, new, aged, wornto ashine;
climate; andthelistcangoonfromthere.

There appearsto be more variability inarsenicinandonthe

wood thanthe industry would like usto think, dislodgeable
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surface arsenic, in particular. The data setsthe Panel has seen
show great availability within and between the many available
studies. When a survey of existing playground is completed, those
data should be usedinstead.

Itis possible that wet-weather play and play ondamp
structures bringsincreasedrisk of uptake. Butthere seemsto be
noinformation otherthan wet hand, dry hand wipe studies.

We need more detailed information on the relative time
spentonthe structure andinthe substrate. | expectthatthis will
depend onthe weather as children may, forexample, avoid sand
thatistoo hotortoo wet.

Dataonthe correlation between arsenic, chromium, and the
structure and its substrate will be needed to use thisinformation.
The Monte Carlo simulation will allow occasional events,
splinters and abraded ,skinto beincluded. Things like that are

very difficultto putinto the deterministic model.

Well, hand-to-mouth activity is well-documented. We need
more information onthe rate atwhich the arseniconthe handis
lost and replenished by contact.

Dermal exposure depends on contact. Touse dataon

exposed skinisanoversimplification. Even hand contact may be



10

11

12

13

14

15

16

17

18

19

20

21

94

incomplete atany time. Sothe surface area ofthe handis not
enough to know.

The factors | have so farlisted concern the structures, the
substrates, and the behavior of the children. These are things that
can be measureddirectly and the variation quantified.

Othercomponents of the model, like transferrates and
relative bioavailability, for example, can't easily be measured and
will beincludedinthe model with a distribution thatdescribes our
uncertainty.

Itisimportantto distinguish between natural variability and
the uncertainty of coefficients when we come tointerpretthe
model.

Ultimately, there needsto be an epidemiological study that
does areality checkonthe predicationtothe model, perhaps
arranging forasample of childrento playina CCA-free
environment for several months and comparing some measure of
arsenic uptake withthe same measure in a matched sample using
existing CCA-treated playgrounds.

DR.ROBERTS: Othercomments? Dr. Clewell, then Dr.
Smith.

DR.CLEWELL: Well, actually, 1 did have acomment; but |
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was pointing at Dr. Kosnett. He had his hand up. But | will take
advantage of your misapprehensionthere.

| forgotto mention one of the things I thoughtwas very nice
aboutthe Environmental Working Group analysis, and that was
their following a child from age one through six. You could then
embed age dependenton functions like mouthing behavior within
the Monte Carlo. And Ithinkthat'sareal advantage for something
like this whereit'swrongtotrytoascribe alltherange of
behaviorstoathree-year-old.

DR. ROBERTS: Thankyou. Dr. Smith,then Dr. Kosnett.

DR.SMITH: Thatwas one partof mine, sothankyou for
making that comment.

| think the other two commentsisjusttounderscore again
thatif we're goingtobe doing aprobabilistic analysis, that|
would really encourage you to pay attentionto any sort of
information about possible correlations structures. Some of that
canbedealtwithifwe're following the child over time and having
thatlinkage through there. Butwe've seenreal problems when you
ignore the correlations.

| have aquestion for Dr. Freeman astowhen will her new

datafromthe Texas study be available because | could see that as
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being extremely valuable inputinto this model.

And before sheresponds, mylastquestionisl hopethatthe
Agency, orlencourage the Agency, toembrace the uncertainty
part of this analysis. Inthe past, the Agency has been much more
interested inthe variability partratherthan the uncertainty. |
think the uncertaintyisincredibly important here to help us focus
where we need research and where we need additional information.
Sothat'sgoingtobe animportantthingtobelooking for.

DR.ROBERTS: Dr. Freeman, did you wanttorespond
before we move on?

DR. FREEMAN: Whatlcansayisthatapreliminary
presentationonthis datais goingto be givenatISEAin South
Carolinaintwo weeks by Cathy Black. Andwe hope to have most
of the data completed for publication purposes by the spring.

DR.SMITH: Andcanl, justas apointof clarification, that
these data are going to, forthe firsttime, give us the
hand-to-mouth behavior for both outdoor environments and indoor
environments. It'sgoingto be obviously amuch larger number of
children. Anything else you wantto mention aboutit?

DR. FREEMAN: Yes. It's outdoor environments, indoor

environments, and longitudinal study; sowe're following the kids
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fortwo years.

DR.SMITH: Great, great, great.

DR. ROBERTS: Good. Dr. Kosnett.

DR.KOSNETT: ljustwanttoechowhatDr. McDonald said
but maybe evenin astrongerway. I reallythoughtitwas
surprising that with all we're doing here and all this discussion
thattherereallyisn'tdatathat!'m aware ofthat's been discussed
onurinary arseniclevelsinchildren who have been playinginthe
playgrounds. It's been arelativelyrobust measure of exposure to
orabsorption of soluble arsenic.

Anditwould seemto me notto be verydifficulteventoget
a small study together. You made reference, Dr. McDonald, to the
Monte Carlo that was generated by the Environmental Working
Group. And, you know, based onwhat | thoughtl sawin some of
thoserisks and the exposures thatwould be associated with that
thatwould be pretty readily apparent by monitoring not an
extremely large number of children. Ithinkit'sdoable. Ithink it
could be done quickly. AndIthinkwould really helpto shed some
lightonthiswholeissue, and | wouldrecommenditstrongly.

DR. ROBERTS: Actually, Ithink thereis alot of

attractiveness with the idea of that study. Butldon't know that
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the difficulties of that study should be underestimated. Ithink a
study could be done quickly, butlthink a study that gets estimates
of exposure with high confidence would have to be done very
carefully.

We cantalk aboutthat. Ithink, perhaps, atthe end of the
day today. Ithinkitis an attractive idea. Maybe we can sort of
think about that and how that might be done and, you know, sort of
whatthe caveats and the strengths of that might be. Butlet'sdo
that later on.

Dr. Styblo.

DR.STYBLO: Justacouple of wordsto backupwhatDr.
Kosnettsaid. Ifyoudourinary analysis, and it makes a lot of
sense tome, please do food speciation of arsenicinurine. Ifyou
can arrange speciation all the way to oxidation states, itwould be
helpful because we will all evidence to believe thattrivalent
methylated speciesinurine could be markers of other adverse
effects, carcinogenicity. You canreferittolabslike Chris Lees,
of Canada, or Rose Marie Delaraso (ph) in Mexico City.

DR. ROBERTS: We can make thata partofourdiscussiona
little bit later on today.

Letme ask. Dr. Vu, I gotthe sense that maybe youwere
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looking for something a little more specificinterms of
recommendations on sources of information. Maybe thatthe
wrong impression.

DR.VU: Ithink I'm just conferring with our colleagues
here. Ithinktherecommendationsthe Panel collectively have
made isavery soundapproach and certainly the Agency will
considerthe approachyoutalked about.

It's always the level of detail, of course, as Dr. Clewell said.
We have touse our brain aswell aslook atdata, etcetera. And we
will consider that.

Andontheissues ofrecommendedresearch, certainly, as Dr.
Roberts said, we will be appreciative to spend some time and talk
aboutsome ofthe keyresearch needs thatyouthinkreally have
major impactintothe ground truth, whatever the validation. So |
think ifyoucanspend some time, thatwould be very worthwhile
forthe Agency. Thankyou.

DR. ROBERTS: Okay. Yeah, lagree with Dr. Clewell's
comments. Ithinkthatthe approachthathe outlinedis sound. |
don't know thatwe cangointoalotofdetail hereintermsforthis
use this distribution; forthat, use thatdistribution. I think it will

be aprocessashedescribed oftrying some differentthings and
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seeingwhatyou getandlearning from that.

Isthere anything thatanyone onthe panelwould like to add
before we move ontothe nextquestion? Dr. Smith.

DR.SMITH: I guessinterms of specific distributions, the
onlyonethatl, otherwise inasking youtouse your brain, whichl
know you will, isthatwhat | feel strongly aboutisthatl do feel
strongly thatl would really like to see youtrytoincorporate the
new datathat Dr. Freemanis hopefully goingtobe coming out
with soonasopposedtothe currentdataon hand-to-mouth
behavior.

DR.ROBERTS: Okay. Anything else before we move on to
Question 9?

DR. EDWARDS: Question 9 hastodeal withthe lack of
Agency dataforuse ontransferofresidues fromwood surfacesto
skin. Sowe are asking, we assume thata one-to-one relationship
appliestothe transferofresidues fromwoodto skin. The Panelis
askedto address whetherthisisareasonable assumption, and, if
not, to provide guidance on other approaches. We had used the
turfresidue one-to-one as a surrogate.

DR. ROBERTS: Dr. Freeman.

DR. FREEMAN: The answerisno.
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DR. ROBERTS: Withthe microphone thistime.

DR. FREEMAN: Okay. What | saidis "the answerisno."

It's not adequate. One of the things thatis very frustrating about
this projectin particularisthatatthis pointwe have no dataon
how you would define theresidues thatare onthese boards,
whether we're talking crystalline structures, wet, oily, dust
particles, things thatare boundto dustor sand, you know,
particular-size distribution, we have nothing.

Giventhat, we havetolook atother people'sdatainterms of
transferand what we know. And | will talk about dry particles
because that's what I'm most familiar with.

Whatwe know with dry particlesis thatthereisalimited
size fraction that adheresto hands. Thatyou can actually pick up
some fairly large particles onthe fingers, but they fall off, but that
fall off. Andthat, typically, the sizes of the particlesthatadhere
to hands are under 100 microns. Infact, thereis some datathat
suggeststhatitisunder 60 microns.

We were presented with some data by Dr. Stillwell yesterday
that had avery small set of datawhich suggested thatthe transfer
was somewhere between 30 and 87 percent.

The datafrom SCS thatwas presented tous hadarange of 2
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to 74 percent, depending on whetherthe wood was fresh CCA, aged
CCA,orCCAwoodthathad beentreatedinsome way. One-to-one
was neveranissueinany ofthese studies.

Charles Rhodesin hiswork came up with transfers of 48 to
76 percent. Whatwe're gettingisranges. The SCS data show that
there's was enormous variability from hand to hand onthe same
boards.

Idon'tthink oneisagoodnumber. Ithink you're going to
have towork with the range, which gets backto our whole
probabilistic business again.

Sothat'swhatl hadto say.

DR. ROBERTS: Dr. Hopenhayn-Rich

DR. HOPENHAYN-RICH: Well, first of all, thank you, Dr.
Roberts, forsort of getting me off the hook because |l had been
assignedtoleadthis question;andI'mvery appreciate because it
really is quite completely, I might say, outside my field expertise
as anepidemiologist. Sothe fewthingsthatlwas goingto say
were pretty much covered by Dr. Freeman.

| would also justlike to add that withrespecttothe SCC
reportthatlreviewed, also, inadditiontothere being alot of

variability within each group, you have groups like aged
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CCA-treated wood and then sealed treated wood. Solwondered
what happened with aged, sealed, treated wood and all the other
possible permutations among the differenttypes of woods.

But I will let, atthis point, Dr. Kissel, whois also much
more of an experton thistopic than me, continue.

DR.ROBERTS: Thankyou. Dr. Kissel. You're going to
have touse the microphone, sorry.

DR. KISSEL: Partofmy objection hereis --actually most
of my objection hereisconceptual with thisapproach. Ithinkyou
mentioned that you were usingthe SOPsthatwere presentedin'99
orsometime around then that had this transfer equationinit. And
this notion of atransfer efficiency, I think, is potentially
misleading. Andtheissue thathad come upthenand which points
outone ofthe shortcomingsisthatthingsthatare contaminated
thatyou contactdon't necessarily have larger surface areas than
the hands.

And, specifically, theissue then -- and there was paper
published awhile back inwhich large doses to children were
estimated onthe basis of exposure to large residues ontoys. But
the toys actually were smallerin surface areathanthe hands. And

why the calculation was done then violated conservation of mass
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and made the toys produce pesticide to create loading on hands
that were largerthanthe toyswereinthe firstplace. Andthat's
notagoodwaytodo mathematics and do modeling.

Andsolwouldrecommendthatthis particular equation be
abandoned. | actuallyrecommendeditwhenlwasonthat SAPin
1999. AndI'mrecommending againthatyoutossitoutandfinda
differentway to do this calculation because there are situations in
which youwind up producing mass out of thin air, which is just
generally bad form.

Ontop ofthat, I think calling it efficiencyis just misleading
because the surface area of the hand and the surface area of the
environmentthatitcomesincontactwith can be very different.
And whatitreallyisisjustaratioofahandconcentrationto some
surface concentration which was of an environment which could be
very differentin scenarioto another scenario. There'snoreal
reason why those things should match up nicely.

You could easily postulate casesinwhichthe resulting hand
concentrationinthe hand loading actually gotto be much larger
thanthe environmentalloading. And one of the comments
yesterday orthe day before wasthata 150-percentnumberdidn’t

make any sense because itwastoo high, butyou could easily get
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thatsortofaresultdepending on what kind of scenarioyou're
talking about.

And the problemisthat peoplethink of a hundred percent as
being the top efficiencies. Butthe way this efficiency is defined,
in fact, thereis nolimitonthe percentthatyoucould conceivably
get.

Sowhilel guess |l agreethatthere'saproblemwiththe data
and picking aspecificnumber out ofit, I think there's abigger
problem here thatconceptually thisis abad wayto go atthis
issue.

DR.ROBERTS: Dr. Smith.

DR.SMITH: I'd like to followup on Dr. Kissel's comments
onconcern aboutthe conceptual approach. AndIthinkwhat|l
would liketodoisusethisasanopportunitytoemphasize some of
the pointsI've made overthe pastcouple of days.

The firstone, to begin with, isthis notion of atransfer
efficiencyisone --and I thinkI've asked this severaltimes and |
think it's been confirmed -- noone hasdone a study to show us that
the transfer efficiencies are constantas afunction of surface area
wiped. Thatisanunderlying assumptioninthe way you're apply

this.
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There are lots of different, you know, studies that are out
there. Some use 100 centimeters squared. Some use 200. Some
use 400. Some take hand samplesand normalize tothe surface
areaofthe hand. Otherstakethem normalized tothe surface area
of the hand swiped. Thereiscomplete chaosinthe data sets out
there. Andthere'snoreasontobelievethatthe transfer efficiency
isaconstant function of the surface area.

Soonethingthatyou've gottodois,inthe studiesyou're
planning, youneedtogooutandinvestigate that. Forwhatever
method you're goingtouse, you've gottoconvince us that
whatever transfer efficiency, ifyou're going to employ this
conceptual model, which |l have doubts about, thatyou've gotto
show us whatitis that's afunction of surface areathat's been
wiped. Andyou may havetodo thisfordamp versusdry.

Thenifyou're goingtodothe currentapproach, whichis
assume thisone-to-one or whateveryou're going to assume, you
needto generate empirical datato defend that.

And, so, forexample, rightnow aslunderstand the planned
study you have, you're going outto collect additional data jointly
with Consumer Product Safety Commission. It's my understanding

thatthereis nointentionto getany hand data atthistime. But
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that's crucial datato getifyouintendto validate the model that
you're proposing to use.

And, again, |l have my doubts aboutthe model. Butifyou're
goingtogotothatapproach,it'sveryimportantthatyoudo that.
Soljustwanttoemphasize thatl have no knowledge whether the
one-to-one number makes sense or not. I've tried to take some of
the existing sets that are outthere where we have both hand and
wipes, some of it's arsenic; some of it's pesticides. | don't see a
lot of supportforthe approach. And I would encourage you to
play thatgame as well.

Butlreally would like to see much more inthe way of
method developmentto underlie thisapproach with your
acquisition of new data.

DR. ROBERTS: Some good comments so far. Anyone else
like to add to this?

DR.DANG: Chairman, thisis Winston Dang. | agree with
Dr. Kissel'sand Dr. Smith's point. It'sthe worse-case scenario
under this kind of assumptionis kind of much, much
overestimated. | mean, notrealistic.

Butifyoulook, asl mentioned yesterday, most studies for

so called "transfer efficiency”" right now is from (inaudible)
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surfaceto another surface. Sothe (inaudible) surface to another
surface, we can estimate how much amounttransfertothe other
surface. That's most ofagriculture work onthe turf, is putonthe
toys or furniture we can estimate it.

And Dr. Keeser's study in 1998 talking about from the soil,
how much to the mouth or other. Thatnumber amountwe have no
--rightnowwe don't know exactly CCA from wood surfaces
because the wood surfacesimpregnateditintothe wood. Onthe
surface,isresidue amount. There we havetoassume ifit's 100
microgram per 100 square centimeter having been wiped onto the
clothes orwiped onto the hands.

ldon't know ifI'm clearly able to explainto everybody or
not. Because sofarinourconcept, itiswe have nodatatoshow
thereal true amount oftheresidue onthe wood surface. Isitsame
amountfromthe wipedtestthatisshowed here. So far, thisisthe
bestwe have thatused thatkind of assumptiononthere. But |
understandthatthat's overestimate. And so we are seeking for a
(inaudible).

DR.ROBERTS: Thankyou. Dr. Smith.

DR.SMITH: Iwouldjustliketo emphasize thatl don't

know think you know ifit's an overestimate or not. You know,
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when l've looked atthe empirical datathat's outthere, |l cangetit
togotwofold either way, depending onthe surface and depending
onthe substancethat's looked at.

Solreallydon'tthink you know whetheryou have an
overestimate ornot. Solwould be veryresistantto classifying it
as being overly conservative. Becauseremember, whatyou're
doing rightnow isyou've gotwipe data, you take a block of wood,
youwipe some surface. Clearly there'saccumulation onto that.
Younormalizeitoverthatsurface area.

Underyour currentmodel youassume you putthe hand down
onthe surface, there'sno considerationto how much the hand is
contacting that surface, howlong, and you're allowing for
absolutely noaccumulation ontothe hand. And we know we have
empirical datathatthereisaccumulationonthe hand. We also
know thatit's very nonlinear.

Soldon'tknow how faryou're off, butl do know thatyou're
off. Solwould, again, strongly encourage youto, inthe new
studies you're goingto be doing, collect datathat will help us
betterunderstand that.

DR. ROBERTS: Okay. Well, final call forcomments on this

particular qguestion. Dr. Ginsberg.



10

11

12

13

14

15

16

17

18

19

20

21

110

DR. GINSBERG: Woulditmake notsensetotrytomove
toward the direct measurements of the hand on the wood rather
thanusing the swipe data? Why deal with this factor atall if we
cangenerate new datainthisnewround oftesting. And we
already have some datafrom SCS. AWG showed one overhead that
had some data from Maine thatlthink Dr. Smith had generated, as
well as the California data and the SCS Datawhichis direct
measurements on hand uptake which doesn'tinvolve this
intermediate step of this calculation.

And ifwe had opportunity fornew data as has been
recommended by others, maybe touse thatasthe primary data
basesandthenusethe swipe datawith other materials as sort of
backup tosupportwhatever distributions you wantto use. But
maybe that should be the primary way to go.

DR.ROBERTS: Dr. Hopenhayn-Rich.

DR. HOPENHAYN-RICH: My questionis aclarification of
whatyou justsaid, Dr. Ginsberg. And it mightjustbe a product of
my ignorance of this topic.

Butifyouonlydothe hand andyou'retryingtogetata
relationship between what's there and what gets onthe hand, what

areyougoingtocompare whatyougetonthe handto? Whatthe,
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you know, true concentrationis onthatboard or that structure or
whateveritisthatthe woodis? Whatisyourcomparison?

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG: Fortheriskassessmentpurpose, the
relevantenvironmental measurementwould be the concentration of
loading of arsenic or chromium per centimeter squared of hand
surface areathatis gettingintoa mouth. Sowhatisona
filter-paperwipe, whichis notgoingintoanychild's mouthis
removed atleastone step from whatwe needinarisk calculation.

Whatis directlyrelevantforarisk calculationis what a
hand can pickup. Now, I'm not saying thatthat's such a
straightforward thing to measure because, as we have said before,
thatthere's variability. You could go and wipe asmall area, and
thenyou might -- well, actually I think the issue that Dr. Smith
was raisingisimportanttolook at.

Butlthinkthataslongasonaboardsurface areayoudothe
experimentsuchthatyoureachsome kind of equilibrium, and that
assuminginthisthree-minute reloading orifit's nine per hour,
whatis thattime limitreloading. Butwhateverthatreloading
periodis, ifyourunyourexperiments sothatsomebodyloadstheir

hand for thatthree minute interval, whatever, see whatyou can
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actually pick up with the moistened -- assume thatthe child's hand
ismoistened because of hand-to-mouth activity or because their
palms are sweaty, whatever.

Whatdoyou pickupinthethree-minute loading period on
these differentkinds of deck surfaces. Maybe thatisirrelevant.
You know, I'm just brainstorming. But maybe that's a good way to
doitratherthanthisswipe andthenthis calculation.

DR.ROBERTS: Well, Ithink some hand-measurement data,
inmy opinion, are goingto be importantwhetherthey are, as Dr.
Smith suggested, essential for verifying or validating whatever
model thatyou pick or whetherthey become the primary means of
collecting data. Dr. Clewell.

DR.CLEWELL: Ithinkthat Gary hasareally good point.

Well, what we really wantto know is the hand concentration,
associated hand-surface concentration, associated with contact
fromthe wood; and we're trying toinferitfrom some sort of
measure of wipe concentration resulting from contactto the wood.

Sothatthereis existing data. | know either Dr. Townsend or
the other personfrom Florida described some yesterday thatthey
had recently collected. There were two different SCS studies, one

is'98,0nein2001. Andsothatdatacould beusedtotryto
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provide acorrelation between them.

Butitseemsifthey are goingtodoanew study, they could,
as partofthat study, doasmallsubsetofthe placesthey're going,
acomparison of hand-towipe ifthey can'treallydoahandonein
every location. It might be logistically difficult. They could do
theirown correlation forthe methods they're usinginorderto be
abletodoabetterinference forthe full data set which could still
be done with wipes.

DR.ROBERTS: Dr. Smith.

DR.SMITH: Iwouldlike to follow up on that. I mean |
agree withit, generally, butlthink Il would take iteven a step
further. Ithink what we would really like and what would go very,
very nicely was Dr. Freeman's new datawould be if we go out and
actually getwipe samples of children hands on various
playgrounds. Itwouldn't be adifficult measurementto get. It will
be aloteasiertogetthroughanlIRBthansome ofthe other studies
thatwe're thinking about amongstthis group.

Andlunderstandthe desire forawipe testbecauseitgives
usthissense of control. We cangooutandreduce the variants and
we canreallylook at allthese wood factorissues. Andit mightbe

nice to have that.
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Butforthe analysiswe wantto do, we really need to
embrace the variability thatthe children provide us because the
kids are outthere. Sometimestheir hands are wet. Sometimes
their hands are sticky. It'savery variable world outthere. And
that'sthe information we need to capture.

And as faras | know, | have the one data pointon achild's
hand atthis pointintime. Andthatdoesn't strike --itwould be
rather hard to make a distribution of that.

Solwouldstrongly encourage usto be thinking aboutgoing
and collecting dataon children's hands in actual playground
settings.

DR.ROBERTS: Ilike your suggestion, personally. Any
othercomments?

DR.GINSBERG: That'swhatlwas going to say.

DR. ROBERTS: Dr. Ginsberg likes that suggestion, too.

Anything else on this particular point? Dr. Vu, have we been
reasonably clearonthisone?

DR.VU: I'mseeing my colleagues nodding their heads.
Yes. Thankyou.

DR. ROBERTS: Let'stake ashortbreak, and| meanshort,

like 15 minutes. Take care of business andcome back at4 o'clock.
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That's six more to go.

(Briefbreak.)

DR. ROBERTS: Firstoff, | have toapologize to Dr. Lees.
Shortly after we had completed our discussion on Question No. 6,
he had asked forthe opportunity to sortofreopenitbrieflyto
make a comment, and | forgotaboutit. We got started into 7 and
then 8 andthen 9. Sowith my apologies, let me go ahead and
reopen, briefly, Question No. 6to give Dr. Leesthe opportunity to
make acomment.

DR.LEES: Thankyou. Actually, I'd justlike to make a
comment fortherecord. Andasyouremember, or maybe youdon't
atthis point, atthe end of the discussion onchromium and dermal
issue, itwas stated thatthe industrial population might be a good
indicator of dermal effects and that may or may not be so.

I'd justlike to putoutthe caveatthatespecially whenyou're
dealing with sensitizersinindustrial populations sensitive people
selectout. Sothatinacross-sectional study eventhoughthere
had beenlots of sensitized people, ifgooutthere andlook, you
may not see them. Solwantto getthatcaveatontherecord.
Thankyou.

DR. ROBERTS: Thankyouvery much, Dr. Lees.
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I, also, wanttodo asmallgo-back on Question 9. I was
hoping we could have all of the panel here.

We were asked about probabilisticrisk assessmentand were
asked specifically aboutsome of the inputs and those kinds of
things. Ithinkitwould be useful, perhaps, also, forustofind --
and we've talked about other studies and things that be
incorporated into aprobabilisticrisk assessment.

I'm doing ago-backon9. No, I'msorry. Go-backon8. I'm
sorry. Go backonthe probabilisticrisk assessment.

| guessitwould be useful, I think, forthe Panelto give the
Agency, since they asked us about distributions and information,
ourimpression of whether ornotthe informationisthere forthem
to proceed withthe probabilisticrisk assessmentnow,
immediately, orwould we advise that they wait, for example, for
theresults from this collection activity, hopefully modified with
somerecommendations as well as perhapsthe Freeman data. |
mean, we had alotof suggestions about ways that could enhance
this.

Are these sortofrefinements, orare these important pieces
of information that should be incorporated into the analysis? I'd

like to getsome comments and feedback from the panel members
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onthat. Dr. McDonald and then Dr. Smith.

DR. MCDONALD: Certainly, thethings |l suggested | saw as
essential refinements but notto preventone from stating to work
onwhat's available now.

DR. ROBERTS: Sotobesurelunderstand, youthink that
they could perhaps conductthe analysis and use the analysis based
onthe datathey have now. I guessI'mnottalking aboutdelaying
beginning towork onit. I'mtalking aboutconducting an analysis.
| justwantedto be clear onthat.

DR. MCDONALD: We can make suggestions for what
studies have tobe done, butwe have noidea how longit's goingto
takethemtodoit, eventogetapprovalletalone carryitoutand
gettheresults back.

DR. ROBERTS: Thankyou. Dr. Wargo and then Dr. Smith.

DR. WARGO: Afteryou.

DR.SMITH: Thankyou, you're mostkind. Andy Smith,

State of Maine.

| guess I wouldlook--itdependsontheinputs. Some of
those that we havereasonto believe are goingto be available
soon, such as Dr. Freeman's, iflunderstand correctly, new data,

notto putany pressure onyou.
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But, you know, to me that data setis, you know, so much
stronger, as lunderstand it, thanthe current data set, whichis four
individuals, that Il would, you know, believe thatthe analysis
oughtto waitforthat. Andlcanimagine thatyou've gotmore
than enough worktodoto keepyoubusy betweennow and that
becoming availableinsome formto be used. Soldon'tseethatas
amajor limitation, | hope. Sothat'sone data setthatlwould
really like to see you use.

As faras some of the other data, for example, more
information onyour planned study. That's a more difficultone,
butlguesslwould, depending on howourdiscussion goes atthe
end of the day about studies.

There'sapartofmethatwouldlike to see you waiton that
aswell,onlyinpart, because I'mjustvery, veryconcerned, as l've
said, thatl don'tknow whatto make of the assumption of a
constanttransfer efficiency. Ireallydon't know how to usethe
existing datathat's outthererightnow, unless you wanted to use
the existing hand data as a place to starttojust startto beginthese
analyses. Butinterms ofusing the wipe data, | justdon't know
how to use itatthistime.

DR. ROBERTS: Thanks. Dr. Wargo.



10

11

12

13

14

15

16

17

18

19

20

21

119
DR. WARGO: Ithinkthe process of model developmentis

going totake some time. I would be surprised ifitwere designed
insix months. And I thinkthatyou're always going to wantto
improve components ofthe model and improve all the different
factors and parametersthatyou're tryingto measure.

So,once again, my view of thisisthatit'saliving model, so
to speak, and thatitwillimprove in quality.

And Dr. Clewell haditrighton, I think, when he said that
the purposeisnottospitoutanumberatthe end; the purposeis
thatit'san educational device, itallows youtounderstandthe
relative significance of different factors.

DR. ROBERTS: Thankyou. I would justadd atsome point
itmay be aliving analysis, butatsome pointforregulatory
purposes, yousayit'sdone. or atthis point, we're goingto take
the results of those and make some kind of decision. And I think
that's whatthe Agencyis kind of faced with.

You know, they could conceivably probabilistic conduct a

probabilistic analysestomorrow, and it probably wouldn't take

thatlongtogetitdone depending onthe datasourcestheyuse and

how long they work atitand how much goes intoit.

But, again, I'mtryingtogetsome feedback? Would thatbe a
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goodoneinouropinion, or are there any sources of information or
other factors thatwould gointothat? Yeah, Dr. Smith.

DR.SMITH: It's always aninteresting discussion for me
whenwe seemtoinvoke a much higher standard for wanting to go
forward with a probabilistic analysis then we do for wanting to do
adeterministic analysis.

If we'reuncertain, we'reuncertain; and we oughtto embrace
thatuncertainty the bestwe can andtrytoincorporateitintoour
analysis. Andifthe data are very limited, you know, we need to
tryto make some way of estimating thatuncertainty and including
itinthe analysis.

Sol'mnotexactly sure whereI'm going with thiscomment.
Otherthan I think we can go forward. Butldon'tthink we should
be putting such a high hurdle on saying we need to have the
absolute bestdata set for ultimately characterizing the
distribution.

DR. ROBERTS: Any othercomments or otheropinions on
this? Dr. Heeringa.

DR. HEERINGA: AslImentionedin my comments, | think
the two areas of weaknessin aprobabilisticassessment are the

time and activity schedules of kids and how much real exposure
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they haveinterms of durationto CCA structures. Andthenthe
secondisthistransferfromthe structuretothe hand or ultimately
tothe mouth, I think, isanother elementinthere, too.

DR. ROBERTS: Any othercommentsonthis? Yes, Dr.
Gordon.

DR. GORDON: As Dr. Wargo said, I think it's going to be a
living, ongoing thing six months. ButDr. Heeringa said earlier
you know inan Excel spreadsheet, 2tothe 6th, 3tothe 10th,
whateverit'sgoingtobe. Thatcould be done and useful now, |
think. Solthinkthey cando adeterministic.

DR. ROBERTS: Well, Ithinkthe qguestion was, since we
recommended so strongly thatthey do a probabilistic, are there
data sufficientto conductan analysis that may be meaningful for
regulatory purposes?

DR.CLEWELL: I'think Dr. Smith gave agood answer today.

DR.ROBERTS: Okay.

DR.SMITH: Andlguess, again, we're still, unless we've
heard something different. What I thoughtl heard was we would
doadeterministic analysisas ascreeningleveltolook and see if
thisisanissue we needtofocusoningreaterdetail.

And ifthat, again, remains the sole purpose of doing the
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deterministic analysis, thenlthinkthose that have already been
done are sufficienttogetusthere and we justneedto procedure
with amore refined analysis. Ifyou'reinsteadtellingus
immediate that you may take immediate action very soon based on,
and wanttotake actionvery soononadeterministic analysis,
well, now you're saying you want something very different.

DR. ROBERTS: No. Please don'tgetthatinterpretation.
Werecommended strongly thatthey do probabilistic analysis. At
the same time, we made anumber of researchrecommendation or
data-needsrecommendations. And what | wanted to getfromthe
panelisasense forarewe saying do aprobabilistic afteryou get
thisinformation; ordo a probabilistic now, butyou also should
consider doing thisinformation thatwould provide a more refined
analysis.

I'm justtrying to presentaclear picture onthat. Yeah, Dr.
Wargo.

DR. WARGO: Ithink I woulddoitnow because lthink that
the act of putting the modeltogether and analyzing the data will
help understand which variables we need the betterinformation
for. Soit'sgoingtogive us strategic guidance.

DR. ROBERTS: Dr. Ginsberg.
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DR. GINSBERG: Ithinkthe activity of developing the

distributionsthatare needed, especially some ofthe key ones that
drive exposure, can be worked onnow. Some ofthe data you may
have to wait, for example, for Dr. Freeman's Texas data which may
beanimportantdata setfor hand-to-mouth frequency.

Butthings like days peryear, maybe there's other data sets
thatyoucanuse and develop adistributionand check with
differentregional offices and say does this make sense for your
region. What other, you know, to try to start becoming as datarich
as possible nowinsome ofthese other areas where there's not
goingtobe anew study, butyou may justhave todo some ground
truthing with some of these distributions and say -- like Harvey
was saying, some of itis professional judgment. And to start
working along the lines of getting as much of the distributions that
we can getahandle on, gettingthose now and then waiting for the
new playscape study and the new hand-to-mouth study to finish it.

DR.ROBERTS: SolthinkI'm hearing proceed and with the
strong preference forincluding data from Dr. Freeman, if possible.
And Il think I heard heragree towork nights and weekends, | think,
to make that data available as soon as available.

DR. CLEWELL: Startingtonight.
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DR. ROBERTS: Startingtonight. Very good. Anything else

before we move on?

DR.SMITH: Now thatlclearlyunderstand whatyou were
asking. lwantto be justclear, again. Ithinklwould have
concerns aboutthem going forward with an analysisright now that
would use existing wipe data. I could see going forward if you
wanted totry to make use of existing hand datato try to
characterize some sort of distribution. Butl justdon'tthink we
understand the wipe data well enoughtouseitinananalysis at
thistime.

DR.ROBERTS: Isthatanareonwhich we sort of a
consensus thing, oristhatno, we're notsure.

DR.CLEWELL: I'dagree with that.

DR.ROBERTS: Dr. Gordon.

DR. GORDON: Inreading the history ofitin one of the
environmental groups put strong emphasisonit. Imeanalotofus
are academics, justcame ininthisone-ortwo-week period and
were giventhistask and we're criticizing the heck out of it. But
the processisreally, really slow. I mean EPA is famous for that.

DR. SMITH: States, too.

DR. GORDON: States may more so. | feel alittle bit
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hesitantto say, wait for this data, wait for this data, wait for this
data, because they have to move forward, hopefully, with the best
at hand.

DR. ROBERTS: Okay. Great. Let'sthen move ahead with
Question 10. Yes, 10. Which may berendered moot by some of
our previous discussion butlet's go ahead and take itanyway.

DR. EDWARDS: Question 10 havingto deal with the soil
adherence factor. The Panelis askedtocommenton whether the
proposed adherence factor of 1.45 milligrams per square
centimeter for hand contact with commercial potting soil is
realistic as avalue forusein estimating the transfer of residues
from playground soilto skininthis assessment.

| would justalso add thatif we consider buffering materials,
the adherence factor may come into play forthose textures as well.

DR.ROBERTS: Okay. I had Dr. Adgate listed as lead
discussant. Areyouleaddiscussant, orisitDr. Kissel?

DR. ADGATE: I'mgoingtoleadvery briefly because given
that Dr. Kissel hasdone one of the major studies inthis area,
there'sno pointin me saytoo much. Butotherthanto saythatit's
notagoodnumber. He'lltell youwhy. Sortofthe shortand

sweat.
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I mean|think thisisjustyetanothergood example of why
we should goto probabilistic modeling. Andthe otherthingl
found curious aboutthisistosortofspecifytothree significant
digits, Ithink data that's this bad justdoesn't make awhole lot of
senseto me.

The otherthing I'd like to emphasizeisthatlthinkthisidea
of doing itby ageisimportantbecause itwill allow ustolook at
these wet season or saliva-covered hand and things like that by
stratifying the analysis by age.

And the other pointthatlthink thatisimportantisthe
surface arealoadings have to be sortof normalized across the
various body surface areas. | meanthe number of 1.4 may be
fairly close forthe palm of the hands. It's within the ballparkis
what I think Johnis goingtotellyou. Butit'snotagood number
forsome of the other 1,600 square centimeters onthe body since
you're talking aboutlegs and arms and not necessarily the palms of
hands. And exactly what number we sort ofland onisitsome
measure of centraltendency tendsreallyis goingtodependonthe
shape of the distribution. And I think John can probably informus
alittle more about that. Sol will deferto him.

DR. ROBERTS: Well, let'sgoto him. Dr. Kissel.
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DR.KISSEL: Canlgiveatwo sentence addendum to
Question 9whichisrelevanttothisalso? Itjustdidn'tgetsaid.

DR. ROBERTS: Sure.

DR.KISSEL: Thelastrecommendation was that we do hand
wipesinthereal situationto getthe handloadings on kidsto go
with the environmental measurements. Thatshould be extended to
other body parts because the scenarioyou've worked up, does
include dermal absorption through other body parts. Andthose
other body partloadings are likelyto be much lower than hands, so
youneed some numbers from someplace else, also.

DR. ROBERTS: Good point.

DR.KISSEL: So, yeah,the biggie hereisthatthe 1.45was a
hand numberin kind of an extreme case, andit's way too high for
other body parts. Togive you a little perspective, foranormal
soil,amonolayer coverage, complete surface coverage, it's
actually notamonolayer because you geta mixture of particle
sizes.

But complete surface coverage would occur somewhere
between 2 and 3 milligram per square centimeter. So 1.45square
centimetersis something like three-quarters, 50 percentto 75

coverage of the skin. Solook acrossthe way atsomebody and try
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toimagine their facethree-quarters occluded with dirt. And that's
the load thatyou're talk aboutthere.

You may see a kid like thatevery onceinawhile, butvery
seldom. Anditcertainly nota kind of anevery day oh, | wentto
the parttoday, and | came backthree-quarters covered with soil on
all exposed skin. Peopledon'tgetthatdirty very often. Sothe
numberis quite too large.

Now, onerub hereisthisis kind of a specific scenariowhere
youreally wantto know adherence to soil from the playground
areaasopposedtojustthe generic kind of number.

Andlcan'trecuse myselffrom talking about my own work
here because thereisn'tanything elsetotalk aboutwhenyou get
away from hands. Solwon't. Butthe numbers for other body
parts should be lower.

We generated some numbers from EPA thatare inthat Regs
Part Edocumentwhichis supposedtobecomingupsoonandhas
beencomingup soonfor quitealongtime now. They generated an
overall estimate whichis based upon more of an annual average as
aconsequence ofavariety of activities. And they weighted
different datathat we gave them and made a decision.

Andldon'thave abigargumentabout how they did it. But
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itmight notbe directly applicabletothisscenario because thisis
kids playing inaplace with loose soil orsomething like aloose
matrix of some kind as opposed to whatall kidsrunintorun as a
consequence of theirwhole-life activity, which includes a lot of
timeinside and alotoftime on grass and things thataren'tloose
media.

Sothose numbers, the overall numberthatthe superfund
dermal work group people came up with is probably too low for
these purposes. Butyou could, forinstance, gointhere and pick.

There'sone of the populations that we sampled was kids in
essentially asand box sortof environment. Itwasn'tsand. Itwas
sandy loam soilinlandscaping timbers. And we put kids initand
had them play with trucks and toys and do those sorts of things.
The kids were a little older. They're8to 12 instead of 1to 6. But
itwas shorts and, well, actually, there was one setoflong sleeve
andlong pants. Butyou could take those body part measurements
out.

It's mostly driven by the hand numbers anyway. When you
getasurface-areaweighted answer, the hands are going to have
the highestloading and they're 20 or 25 percent of the total. And

sothe numberisgoingtowinduplooking alotlike 20 or 25
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percentofthe handloading as aweighted average of the total.

And that produced ageometric mean forthatgroupinthe .15
range atthe median, and itwas about 3 milligram per square
centimeter atthe 95th percentile by EPA's calculations. Actually,
there weren't 95 kidsinthere so that's an extrapolationon the
assumptionthatit'salognormal distribution.

And thatwasinwetsoil. Soitshould be aconservative case
forthese mixed conditions which would be dry soil, wet soil,
rubber, and other kinds of media, whateveryou're doing. My
hunchisthatthatnumber would notbe too bad. Andit'sthe best
thing thatyou cancome up withright now because there are no
groundtire kind of numbers that I'm aware of.

My hunchisthat peagravel doesn't stickto skinvery well,
solwouldn'tworrytoo much aboutthatone. I don'tthinkyou'd
underestimate the adherence of pea gravel.

DR. ROBERTS: Okay, Dr. Chou,

DR.CHOU: Dr. Kisseltold younotonly why, he also told
you how. And |l agree with him. Thisis probably agoodenough
number towork with for now.

DR. ROBERTS: Any othercomments from other members of

the panel?
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DR.CLEWELL: Justcould herepeatthose? Sothatwasa

median of about.15and a 95th percentile around 3.

DR.KISSEL: Yeah.

VOICE: Inwet soil.

DR. KISSEL: Itwas awet, sandy loam.

DR.CLEWELL: Itwas awet, sandy loam.

DR. ROBERTS: Actually thinking about PRA, isthere a
distribution around that?

DR. KISSEL: The data sets are fairly small. Butthe
assumptionisthatit'slognormal and, atleast, doesn't flunk those
tests. You know, whenyoudon'thave too many data points, you
tend notto flunk those tests.

DR. CLEWELL: Mostthingslooklognormalifyoudon't
look closely.

DR. ROBERTS: Ifyoudon'tlooktooclosely. I concur. Dr.
Kosnett.

DR.KOSNETT: John, | justwantto make sure lunderstood
something. The valuesthatare beingusedthatyou are discussing,
you're talking about adherence of soiltothe skin. Butthe context
inwhich thisadherence factorsis notforsoilingestion. That's

beingused by adefault or maybe nota default, butadistribution
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around 100 milligrams. Thisisjustforcontactwith the deck, with
the wood.

DR. KISSEL: Correct. Yeah, it'stogetthe dermal
absorptiondata. No, thisisforsoil. Thisisnotthe --theresidue
data, dislodgeable, would come for that stuff we were talking
aboutunder Question 9.

DR.KOSNETT: Whenyoulook atthe scenariosthatthey
have inthe book, inthisdocumentfrom September 27, the "Child's
Exposureto CCA-treated Wood," Scenario 3iswhere they're using
incidentalingestion of residues due to hand-to-mouth contact with
CCA-treated wood playground structures.

That's where the hand-to-mouthissue comesin. On Scenario
4, Childhood Incidental ingestion of CCA-contaminated soil, that
hand-to-mouth issue doesn'tcome in. It'sjustthat --

DR. KISSEL: No. Thatcomes fromthe 100to 400
milligram aday number thatisthe standard for that.

DR.KOSNETT: Soyou'reusingthisforjustpure dermal
absorption.

DR. KISSEL: Thisisdermal contact.

DR. KOSNETT: Okay. lunderstand that.

DR.ROBERTS: Dr. Hopenhayn-Rich.
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DR. HOPENHAYN-RICH: Yes. I'msorry to bring thisup

now, butithas some relationship with Question 9, butl guess it
might have some relationship tothis. Interms of wiping the kid's
hands to getan estimate of exposure, Question 9 was referring to
the wood, what came from the dislodgeable from the wood. Ifyou
wipe the kid's hands, how do you know whatcomes from the wood,
what comes from the soil; and does it matter to make that
distinction?

DR. KISSEL: Idon'tthinkyou will know unless you find a
play setthat'son asurface wherethere'snotloose mediatorun
into, oryoudo some pretty excruciating pick with tweezers
throughtheresidue and sortout ofthe lumps of soil.

DR. HOPENHAYN-RICH: ljustbringitup because the
guestion was addressing the wood-to-skin transfer.

DR. ROBERTS: Yes. Ithinkso. Butlthinkit, again,it's
measuring dosimetry approximate tothe individual and, in a sense,
itprobably doesn't matter would be my initialimpression. Well,
unlessthe bioavailability is different.

DR.KISSEL: Thereis apotential fordouble counting here
fordermal absorption. Soyou mightwanttolook at play sets that

areon asphaltjusttogetjustthe chemicalresidue numbers.
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DR.CLEWELL: Youreally thinkthe soil would --

DR. ROBERTS: Fortherecord, thisis Dr. Clewell.

DR.CLEWELL: Doyoureallythink the soil -- I didn'tthink
the soil levels on average would be high enough to actually make a
big difference compared tothe direct contact with the structure.

DR. KISSEL: Are we talking aboutthe way the numbers turn
out? They're smaller. Ifyou knew whatthe soil concentrations
were, you might be able todiscountthe soil as aplayerinthe
residue on the skin.

DR.ROBERTS: Any othercomments onthis question? Is
theresponse cleartothe Agency? Did we answerthe question?

DR.VU: Yes.

DR. ROBERTS: Okay. Great. Let'sgoontothe nextone,
then.

DR. EDWARDS: Question 11 hastodo with the variability
of the existing residue data for soiland wood. OPP will need to
calculate theimmediate term and possibly long-term exposuresin
thisassessmentusing available wood soil residue data.

The Panelis askedtorecommendacredible approach for
selectingresidue data values forusein OPP'srisk assessment.

Taking into considerationtheinherentvariability of the data sets,
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please advise us on which values are bestforrepresenting central
tendency and high-end exposures. Also, the Panelis askedto
discussthe feasibility of combining data for a probabilistic
assessment.

DR. ROBERTS: Let'ssee. | believe, Dr. Leidy, are you the
lead.

DR.LEIDY: Yes.

DR. ROBERTS: Actually, you've been much too quiettoday
and |l look forwardtothe opportunity to hearformyou.

DR.LEIDY: It'ssomuch out of my area, thatldon't know
where to begin.

What lwould liketodois beginwithyourthirdassumption
ifit's feasible touse datafrom all sets. And | tookthatto mean
thatyouwanttocombine the data from playgrounds and data from
decks. Andwe do notthinkthatshould be done, nordo we think
as, Dr. Clewell pointed out a while ago, that we should use data
from piersor fromwalkways across water areas and wetlands, that
type of thing.

Butthe data are scarce. Andlooking atwhatyou people
gave us essentially last night, there were two relatively reason

reportsdoing playground equipment, Rietal, etal., from'91, where
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theylooked at 10 playgrounds. Thiswas adraftreporttothe
Health and Welfare of Canada.

These datawere welldocumented as far as descriptions and
drawings of the playground equipment, where the soil samples
were taken, acharacterization of age and thattype of thing. So we
feelthiscould be adata setthatcould beusedinyourinitial
analyses.

The other, whichwe did not getthis Malcom Pierney, 2001,
areport, "Results of Soil-sampling Analysis of Playground
Structures.” Thiswas adraftappendices preparedforthe
American Chemical Council. Itdeals with four playgroundsinthe
U.S. Idon'tknow anything aboutit, although itwas mentioned in
acouple articlesthatthe datathatwere presented were relatively
good.

As faras decks, the study by Stillwell and Gorney from '97,
inthe Bulletin of Environmental Contamination and Toxicology,
that was seven decks, talking about theircontamination.

The study by the Scientific Certification Systemsin 2000,
study of arsenicleachinginthe soilsunderneath CCA-treated
wood decks, prepared for Osmose. Thishad 10 decks. Five of

those were between5and 10 years, and 5were between 10 and 15
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years. The datafrom this fromthis study are well-documented and
you people gave thatto us last night.

Thethirdoneisaverylargereportfromthe younglady that
sits beside me, Dr. Solo-Gabriele and Dr. Townsend on metal
concentrationsin soils below decks made of CCA-treated wood,
where theylooked at 9 structuresinthe Gainesville, Florida, area.
Andthese datawere well-documented, also.

Thereasonthatwe feelthatthese should be separatedis
becauseyou'reonlyresidues seemto be higherunder decks than
they areunder children's playgrounds, the play equipment. And so
based onthese andlooking atthis study thatyou people are
getting ready to start, we feel this study should be greatly
expanded.

We think that you should actually look, in addition to the 25
playgrounds areasin each ofthe threeregionsthatyou're
selecting, thatyou should also look at 25 decks and combined
playgrounds orthese play structuresinthose same housesineach
area.

Andthetypes ofdatathatwe feel thatreally are going to
increase your knowledge and the ability to use the various models

todetermine whatexposure is, shouldinclude things like the soil
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typesthatare selectedinthis study should be those most
commonly foundineachregion.

I meanifyou'reinthe Piedmont area, forexample, where
you go from asandtosandyloamtoaclayloamtoaclayandso
forth USGS has gotallthese maps, asyou folks know, and they
would be ableto giveyou, I think, the mostrepresentative soil
typeinthe variousregionsthatyou're going to take.

I don'tthink that anybody here wants you take all sand, for
example, orall sandy loam. I assume that, based onthe three
regionsthatyou're selecting, thatthere would be predominant soil
typesinthose.

We feelthat whenyou selectthe playground or home or
whatever thatyou getadetailed or as detailed a history asyou can
onthese, includingtype, age, hasitbeentreated, and so forth.

We feel thatthe soilsthat are collected should be
representative. And, you know, as has been pointed outthatthe
residue levels of soil are going to differ greatly.

And so lthinkaswasdone by Dr. Townsend and Helena, that
you needtotake those samples fromthe locationswhere you
expecttofind highresidues butalsorandomly from areas where

you're notgoing to expecthighresidues justto ensure that --
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because you're notgoing to have uniform distribution that,
consequently, theresidues youfind are going to vary.

We feel thatthe determination shouldinclude the organic
arsenic species, thereview article yougave usin Reviews of
Environmental Contamination and Toxicology discusses and has
beendiscussed by some ofthe experts here thatthese species are
formed by microorganisms and so forth, and they mightactually be
presentinthe schoolonthese playgrounds and so forth.

And Il think thatifyou're goingtolook at speciation, which
we feelisrequiredinthistype of study, thatyou also look for the
organic speciesin addition.

We think that the soils thatyou take have to be totally
characterized: Clay, sand, silt, pH, conductance, moisture,
organic matter content, de dah, de dah, de dah. Sothatthese
people herewho deal with movementand so forth will have a
betteridea of how theseresidues are actually migrating down and
perhaps outtothe side and so forth.

We feelthatyou should take borings from sections of the
playground equipmentwhere known activity occurs. And you can
dothis by videotaping these kids. This has beendone. You can

video kids playing inthese playground. Why take awood sample
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eight feetabove anareawherethe kids are down around two feet
orthree feetor something like that.

As was sortof pointed outyesterday, wood today is not what
wood was 15yearsago. You have lots of knots. You haverings
and so forth, areto my way of thinking are probably the reasons
why you will see sucharange of valuesinthese woods. Ithink
they talked fromlike .17 pounds per cubic footto.37inone board.

Solfeelyouneedtotake those samplesfromareas where
activity actually occurs, and the best way todo thatis filmthese
kids playing inthese particular structures.

We think thatthe wipes from the heavily used areas and from
the areasindicating runoff potential should be taken. And we
think that you mightconsider, and itwas pointed outit's difficult
butitcanbe done, thatyou consider collecting hand and legrinses
fromarepresentative sampling of the children playing on the
equipment. Thatgivesyoutherealworld datathatarerequired, or
atleastwe feelthey arerequired.

We think that all these buffering materials that have been
mentioned should be collected, including borders around the
various playgrounds and so fortto again ensure that a kid sitting

onanareaforaprolonged period oftime orrestingon theirknees
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orwhatyouaren'tbeing overly exposedtothese.

And |l know you can consider thatthe dustand so forthis
minimal. The Agencyisveryinterestedinpm 2.5andlower. And
dustis generatedinthisthese things andthese kids willinhale
this. Anditmightbe averyminorthing. Butwhile you're
collecting allthese samples, it's something that you might
consider.

And will now passtomytwo colleagues.

DR.ROBERTS: Very extensiveresponse. Well-stated, Dr.
Leidy. Thankyou. Dr. Adgate. Doyou have anything toadd?

DR. ADGATE: Alotofwhatlwould have toadd --1've
written more than a page of highly eloquent text, butlwon'tread
toyouthatislargely already beensaid. Soldon'tthinklneedto
add awholelot. Alotofithastodowiththe process of
probabilistic analysis.

The one little caveat | would throw in that!'m notsure has
beensaidisthatwe shouldn't--whenthatgetsdone, we shouldn't

be mixing these point estimates and distributions if atall possible

because thatdoes sortof strange thingstothe process andyou'dbe

better off picking uniform distributionsinthose cases.

Otherthan that, | will puntto Mr. Clewell.
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DR.CLEWELL: Iguesslfocusedonthe othertwo

guestions. There were actually three, as Dr. Leidy pointed outin
here. The feasibility of combining data from individual data sets
isclearly --lwon'tsay it's straightforward. Butit has certainly
beendone, andthere are considerations forit. Butit's notvery
complicated and there are published examples of building a global
distribution from individual ones.

As farasrepresenting centraltendencyin high-end
exposures, ldon'tknow. We may have done away with that by
pushing them to probabilistic.

| would pointoutthatthe fellow I work with, Kenny Crump,
has published a paper saysthe arithmetic meansisthe appropriate
measure for central tendency for health effectconcerns.

DR.ROBERTS: Okay.

DR.CLEWELL: Asopposedtothe geometric mean or
median. Ifyouwanttoreadthatpaper,|citeitimmy written
comments.

DR. ROBERTS: Okay. Dr. Smith.

DR.SMITH: Amlcorrectthaton Question 11 whenwe're
asking about selecting residue datathatthis also appliesto not

justthe soil data butthe hand-loading data as well;isthat correct?
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MS. AVIADO: It'saquestion specifictotheresidue for the

wood and the soil.

DR.SMITH: Okay. Sothenlguesslwouldaskthatthe
comments I made earlier about my concerns with the hand-residue
data, the hand-wipe data, would equally apply here.

And whatl would justaddtoitisthatinadditiontonot
having yetto establish thatthe transfer efficiencyis constant,
which youwould needtodo ifyouwantto go forward with your
approach.

We also, as faras | know, atleastforthis specific
application orthis dislodgeable chromium and arsenicissue,
there'sbeenno--Idon'tthink, and people cancorrect meifl'm
wrong. ldon'tthinkthere'sbeenany or muchinthe way of
side-by-side comparison of methods.

Asyou know, we've got some methods where they're doing
wipes with Kimwipes thatare justheld by the hand. We've got
more elaborate methods such asthose done by Dr. Stillwell. And
to his credit, he's probably done more method developmentthan
anyoneinterms oftryingtogetasense of howmuchremoval
efficiency thereis.

Soonthe other hand, we have methods like that. The



10

11

12

13

14

15

16

17

18

19

20

21

144

methods differinterms of how manyrepeatwipesthey do ofthe
same surface; whatthe pressureis applied; whetherit'sdamp;
whetherit'sdry. Allthisisrepresentedinthese data setsthatyou
would wantto combine orthatyou're asking aboutcombining. |
don'twantto be judgemental.

Solwould have considerable concerns, since we don't
understand what's goingon, aswhatwe would be capturing by
modeling those data sets. I thinkthe Environmental Working
Group people made a statementthatthey felt, well, perhaps that
helps characterize all of the things thatare goingoninthereal
world. ldon'tknow whether that's the case ornot. Idon't know
what to think about that.

Soljustwould be nervous aboutcombining across the wipe
data setswhen we have so many different methods and so many
differentapproaches. Andwe really don't know howtocompare
them atthis time.

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG: Yeah,totrytobe specificas Dr. Smithis
heading inthatdirection. Ithink thatforthe hand wipe, if
somebodyright now justdo arun, take ashotatit, thatifyou

wanted to be entirely consistentand justuse hand-loading data,
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thatthe Berkeley datafromthe California Department of Health
would be areasonable data set. Althoughit's notvery extensive,
but atleastitdoesrepresentaplayscapeinuse withuse with
hand-loading information.

| would query Dr. Smith about his data, his hand-loading
data and whether he feltthatthatwould be of ahigh enough
guality right be putrightintoarisk assessment, some preliminary
risk calculations. Andthen, of course, we have SCS hand-loading
data.

Regarding soil data, my thoughtisthat some kind of a
temporal factor needsto be broughtinfor play activities directly
underneath a play structure. | know my kids spend lots of time,
especiallyin hot, sunny weather, inthe shade underneath a
platform or walkway on some of these structures which mightbe
higher, you know, the high end of the soil dataversus sortofoutin
the middle of the area away from a play structure which would tend
to have the lower data.

Soldon'tknowifthereisanyvideotape of kids and how
much time they spendin different parts of a playground,
underneath the structure or away from it. Butsome kind of a

factor, I think, needsto be broughtinto make good sense out of
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the dichotomy in soilresultsyou'll get near the structures versus
away from the structures.

DR. ROBERTS: Arethere any othercomments?

DR. CLEWELL: AmIlsupposedtorespondtoDr. Ginsberg?

DR. ROBERTS: Itdepends.

DR.CLEWELL: Asyou're aware, Gary, our view of our data
setwas thatitwas apilotdata set. Itwas much more direct. It
was asingle deck, asingleindividual. There's notthat many
samples. Intotal, we maybe have 20 or soonthis single deck. But
the emphasis ofitwas really much more totry tounderstand the
loading phenomenathanitwastotrytogetarange of numbers.

Aswe described the experimentstotrytolook atwhatthe
effect of distanceinterms of how muchyouwipe, wet hand versus
dry hand, repeatrubbing of the same surface, isthere any sort of
diminishing of what's on the surface, et cetera.

Soitwas much more along thoselines of justtryto
understand the phenomenon. That may be of use for people. But
interms of actually providing us another data set, I don'tthinkit's
asrobustenough forthat. Itwasreallyintended for other
purposes.

DR. ROBERTS: Okay. Arethere any othercomments?
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Should we see if we can sort of synthesize this or are they
reasonably consistentcomments? Ithink I've certainly heard from
Dr. Smith some reiterating reservation about applicability of the
wipe dataingeneraland concernaboutcombining data sets. And |
would have to agree thatitwouldn'tbe clear whether ornotyou
wererepresenting variability oruncertainty or probably some
combination of the two, which be problematic in probabilistic risk
assessments.

Any other points, though, that should be raised? Yes, Dr.

Vu.

DR.VU: Ithinktherecommendationis quite clear. Butldo
have a question for Dr. Leidy. One of the pointsthatyouraised as
whetherthe Agency will considerinhalation of pms. And 1l guess
we will ask them that questionin Question 13. Butin my mind,
Office of Pesticide Program has proposed ainhalation pathwayis a
negligible route.

DR.LEIDY: AndIreadthat.

DR.VU: Andyouropinioniswe should explore further.
Thatsomewhatrelatesto Question 13, whichis specificchromium
VI. Butljustwantedtolook atthatissue later. That's all. Thank

you.
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DR.LEIDY: Thankyou.

DR.ROBERTS: Okay. lguesswe cantouchonthatagainin
No.13.

Any othercomments on this particular question before we
move ontothe next? Allright. Let'stake the next question,
please.

DR. EDWARDS: Question 12 hastodowithcombining
multiple exposure scenariosintoacomprehensive estimate of risk.
Doesthe Panel have anyrecommendations forcombining the four
scenarios -- oraltowood, dermal with wood, oral with soil, dermal
with soil -- combining these four such that arealistic aggregate of
the exposure routes may be estimated?

DR.ROBERTS: Let'ssee. Dr. Wargo.

DR. WARGO: Yes. Wetookthisasaquestionabout
aggregation. And we think thatoughtto be done. And we, also,
think that we've talked alot aboutthe relative appropriateness of
deterministic versus probabilistic methods, and I don'tthink we
needtogothroughthatagain. | have somelanguage that suggests
thatthatis animportantway to proceed.

Ontheissue of aggregate exposure, oneissue that has not

been broughtup overthe pastday, butlthinkisimportant, isto
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place these exposureinamuch broader context of exposuresthat
occur from other sources, including water, including food-based
exposure. Andthiswasdoneinthe Gradientreportin Table 5-1.
Sothatwe can seetherelative contribution of exposure from
arsenicindrinking water atdifferentlevels comparedtothe
food-based exposures comparedtothe dislodgeableresidues
comparedtothe soil.

Sofrommy perspective,ifyou're goingtogotheroute of
the developing a probabilistic model of kid's exposureto CCA
from playscapes and decks, I would like to seethe Agency go the
next mile which would be to develop a model that would try to
aggregate exposure across these different sources.

Thishas beenonethemesin myacademic careeristryingto
encourage governmentto avoid narrowing the definition of the
problemtosuchalimited scope thatyou missthe big picture, the
big picture being totalaccumulation across all sources. And,
obviously, that presents other kinds of data and analytical
problems. Butitonly makes sense to make achoice abouthow to
manage CCAindeck orsouthern pine outside the context of other
exposure toarsenicorchromium orthe mixture. Ithinkitdoesn't

make much sense to me.
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| justdescribed my supportfor probabilistic modeling. |
have a paragraph here thattalks about how to deal with uncertain
data. And I thinkthat'sabigissue,abigdeal. The basic question
inmy mindis: When are the datagood enoughtoincludeinthe
modeling effort, and what should be done untilitis adequate
because in many cases, itwillnotbe. How should the Agency
constructdefaultassumptions?

Andyou've gotalotofgoodexperienceindoingthatcome
outofthe food safety arenaunder FQPA where you've been quite
successfulinthinking about how to aggregate exposure across
food and water and consumer products, et cetera.

Solthinkasllook atyourdocuments, especially your
exposure documentin Table 4 where you listallthe parameters
associated withthese four exposure scenarios and you try to
describethe level of certainty that you thinkis associated with
each ofthese factors. I'll justread one of these.

"For child dermal contact with CCA-treated wood
playground structures, medium to high uncertainty is associated
with the parametersused.” You've tried to characterize
uncertainty for specific variables. I think thisisreally

commendable, and I think l would push down thatroad. Be more
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specific foreach ofthe parameters, notonly listthe different
sources of data, butyour judgment aboutthe quality of those data.

Andinal999 panelthatl participatedin, thispanel, we
made recommendations for how to judgment data quality:
replicability, whether or notit's primary data or secondary data.

There areanumberthatyou actually have come back and
citedinone of yourdocuments. ldon't haveitinfrontof meright
now. Butlthinkthatapplying these criteriasothatyou have a
very clear judgmentthatyou gothroughroutinely whenyou geta
new data setin, thatthen gets catalogued, itjustgivesusamuch
more complete picture of whether or notwe should putalot of
stockinthose datasets. Solthinkthat characterizingthe
uncertainty with great care isvery important.

And also specifying whatthe defaultassumptions are going
tobeinthe absence of credible data.

A couple of points aboutunits of analysis. I think that
there'sbeenalotofdiscussion aboutwhether ornotwe should
think of this problem as a problem of kids between the ages of one
and six.

Again, the pesticide workinthe food safety arena provides a

road map for me where we started to break thatdown annually.
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And we saw a lotof differences in food-intake patterns, water
intake patterns yeartoyear and actually within ayear, when we
have sufficient data.

Solthinkthereis greatvalueincollecting data atthe
individual level and collecting it for sample sizes that would
permitthisannualized approach.

| think that, also, ldon't have a good understanding of how
kids behave on playscapes. AndI'm not certainthatanybody else
does and how thatbehaviorvaries acrosstime and acrossregions
of the country. And I thinkthateverybodyisinaposition of
thinking that thisisimportantto know. Region and climate, |
think, are likely to be very important predictors of at least
playscape experience for outdoorrecreational activities.

The school, the day care center, theresidence, the town
facility, these may all be the appropriate unit of analysis. I'm just
finishing up a study of Connecticut school kids. And I've been
monitoring their daily exposure to air pollutants using personal
monitoring equipment and following them through their daily life.
And it'sreallyremarkable how much, howignorant | was, about
variability in exposure that occursto avariety of different

contaminants.
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Sothatkind ofindividual tracking where you follow the kid
from perhapsthe schooltothe home tothe town facility, may give
you avery differentimage of how these exposures are accumulated
acrosstime attheindividual level. And, also, how that mightvary
yeartoyear.

| was struck by comments earlierthatthere likely is alot of
variability. AndIthink, Andrew, you mentioned with your own
kids a difference between atoddlerasopposedtoafive-year-old.
And the behavioral differences are likelyto be quite significant
there.

Also, I've done some risk analysiswork on the area of
biological diversity loss. And whatltook fromthatwork wasthe
ideaof hotspots where people thatworry aboutloss of biological
diversity, attempttoidentify hot spots of biological diversity and
therisk factorsthatare causing theirrapidrates of destruction as
away ofintervening.

| think that conceptis maybe appropriate here, thinking
about, you know, what are hot spots for kids? What factors might
be overlapping thatwould putakid atspecial risk? What
facilities might be most contaminated? What behavioral patterns

are likelytoresultinthe highest exposure?
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| was thinking not justabout holding onto equipment, but |
mentioned to several of you during the break, but what aboutthe
kid that's sliding down the pole or what about the kid that shuffles
his feetacrossthe deck that's getting splinters. There are certain
behavioral patterns that may lead to higher levels of exposure.
What climatological conditions mightresultinthe highest
exposures and whatage groups spend mosttime on these facilities.
I'll leave you withacomment whichisthatl hope that this
kind of hot spotidea would lead to strategic attention that would
provide the Agency with aclearimagine of how toreduce exposure
inthe shortestamountoftime. You may be thinking of this as a
problem oftryingto setaregulation, whichiswhatyoureferredto
afewmomentago. You're anxioustosetaregulation. Butfrom
my experience, the establishmentofaregulation, anew
regulation, doesn't oftenonly resultin exposure reduction.
Sothink carefully about a variety of interventions that might
lead the Agency to affectreal-time exposure reductioninthe very
neartermratherthanletting aregulatory decision just kind of
trickle outthere intothe market place and hoping thatittakes
affect.

By this, I'm suggesting that public education and consumer
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awarenesscangoaverylongwayinidentifyingwhere these
exposures andrisks arethe highest.

And know that | probably stepped way out of the bounds
here, butit's my own view hereon how toreally make a difference
inashortperiod oftime. Sothankyou.

DR.ROBERTS: Thankyou. Dr. Leidy,doyou have any
commentstoadd?

DR.LEIDY: No, sir.

DR. ROBERTS: Okay. Thankyou. Dr. Steinberg.

DR.STEINBERG: Wargo said it perfectly.

DR. ROBERTS: Okay. Dr. Ginsberg, will you guild the
lily?

DR. GINSBERG: What?

DR. ROBERTS: Never mind.

DR. GINSBERG: The example thatjumpsto mind for me
when getting into this questionisthe lead uptake biokinetic model
experience and where the various media for exposure are compiled
into a pharmacokinetic and exposure module and where one can get
outofthattheincrementalincreaseinrisk, well,inthe case ofthe
lead model, it'sreally anincrementalincrease in exposure andin

terms of blood.
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Butfrom any particularenvironmental input, whetheritbe
soillead or house dustlead ordrinking water lead, or airborne, it's
allinthere andit's fairly inclusive. It seemsto me that something
alongthoselinescan be done forarsenic oratleastheadedinthat
direction sothatone canunderstand where playscape risks, or
exposures anyway, howthey weighinrelative no everything else
interms ofinorganic arsenic exposure.

Andifwe are nearsome subchronic oracute RFD for all the
other backgrounds and thisisthethingthat pushesusoverthe top,
that may be importantto know. Ifthisisreally smallincrement
relative to everything else, that may also be importantto know, as
well for cancer risk.

Solthinkyou know the holistic aggregate exposure, not just
forthe four scenarios, dermal this and oral that, butalsointerms
of the multitude of potential contacts a child would have with
pressure-treated wood structures, not just playscapes. And not
justzeroto six, butthenwe gooninto adults.

Sothisbecomes alifetime of potential exposure to
pressure-treated wood, whetherit's having picnics on picnic tables
that are uncoated orlounging onyourdeck ifyou're unaware of the

issue. You're having your after, you know, you're evening drink
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and asnackonit,your hands canbe contaminated.

Sothere'savariety of scenarios thatcan be builtinto make
thisa much more life-span holistic aggregate type of exposure
thantheisolate case scenariothatwe've been giventolook atso
far.

DR.ROBERTS: Thankyou, Dr. Ginsberg. Dr.

Solo-Gabriele.

DR.SOLO-GABRIELE: ljustwantedto expandonthe
additional exposure routesthatshould also beincluded, notonly
the playground -- due to CCA notonly playground as mentioned
before, theissue of picnic tablesisveryimportant, notonly from
direct placing of food on picnic tables, but peopletendtoeatata
picnic table and they may have acidic-type foods, pickles and
ketchup and put heirhands on the table and start eating again and
that's a potential exposure route.

In addition to that, thereis directexposure from CCAinthe
disposal stream. Forexample, inasituation where CCA may be
foundin mulch and people may apply that mulch forlandscaping
purposes, indirectthrough potential contamination of the
environment, eventually impacting soil concentrations as awhole

orindrinking water.
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I, also, wanted to mention thatthere'sresearch to show that
there are certaintypes of plantsthat uptake CCA and some ofthese
plants are edible plants. | believe Dr. Stillwell could expand on
thatissue.

And also burning of wood is, also, another exposure route.
Sometimes decks burn accidentally. Home owners may be atrisk;
fire fighters may be atrisk. Sometimes wood isintentionally.
Burned by individuals who are not aware thatyou shouldn'tbe
burning CCA and use itforfire wood, forexample. Andthen,
also, there'stheissue associated with potential exposures of ash
associated with burned wood.

Sothere are alotof otherexposure routesin additionthata
child may experience throughout theirlifetime in addition to
playground equipmentthat should also be takenintoaccountwhen
looking atthe aggregate effects.

DR.ROBERTS: Dr. Styblo.

DR.STYBLO: Idon'thave aproblem with combining
scenarios asthey're applied here, plusany other scenario that
wouldinclude exposure to arsenic and chromium from CCA
sources or CCA-related sources.

I'mnotsure whatisthe value of combining thistypes of
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sources with sources like food or water forone simple reason. To
me, and | have explaineditin here before, arsenic from CCA
sourcesis differentthan arsenic--we don'teven know whatitis.
Let'ssayit'sdifferentarsenic fromfood and, certainly, from
drinking water.

Woulditbe more informative if we combined, if we talk
aboutcombined exposurestoinorganic arsenic or organic
arsenicals orarsenobetines (ph) orarsenosugars as we know are
presentinallthese sources. Fortoxicologicalreasons, it makes
much more sense to metotalk aboutcombined exposures to
arsenic species with particle toxicological properties than to
arsenic astotal. Because arsenic astotaldoesn't mean anything
from the toxicological point of view.

DR.ROBERTS: Dr. Mushak.

DR. MUSHAK: Iwouldlike to make tworesponses. Oneto
Professor Ginsbergand one to Professor Styblo. I don'twantto
tosstoo muchice wateron modeling arsenic. There are two
studies underway to develop models. One from Diane Mensel's
(ph) group atUC Irvine. Andthere's alsoone collaboratively
between Marie Vahterand agroup in Switzerland whose names

now totally escape me.
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The problem withthese isthatthe way of these PBPK models
work, they don'tlend themselvesto PRA veryreadily. It's almost
like you develop aclassic mix of pointestimates. And ifyou
started doing PRAs forevery stepina PBPK model, my gosh, it
would justbe overwhelming.

Eveninthe lead model withitsinputs, outputs, and
biokineticcomponents, aboutthe only accommodation you get for
avariabilityisonthe outputend with the geometric standard
deviation.

Barbara Beck's folks at Gradient have been trying to build in
PRA fortheinputside. Butldon'tknowthatyou could combine
thattoo much with the biokinetic side, even forthatrelatively
simple model. Solthinkwe'realongwayfrom PBPK modeling of
total exposure to arsenic.

With regard to speciation, ldon't notice you getout ofthe
woods, orthe wood, thereal problem with this which is that
inorganic arsenicis probably going to be speciatinginthe same
way asitcomes off the wood surface as sayinorganic arsenicin
drinking water.

Dr. Stybloand | were discussion briefly before about what

are some minorcomponentsin CCAthat may serve as useful
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tracersthatareuniqgueto CCA asasource anddislodgeable
residues that may notbe presentinotherintake sources. And |
guessthiswould be aquestiontothe chemists and engineers from
the wood industry who are here.

What's the profile like with minor metal componentsin
CCA-treated wood? We know thatyou're probably notusing
analytical-gradereagents by ACS definition. You're probably
using particle grade ortechnical grade. Sothere are awhole
bunch of minortracersthat may beinthisandthat may be useful
tousetosortoftracertaginterms ofabiokinetic corollaryto
what Ed Calabrese does with intake tracers.

DR. ROBERTS: Dr. Clewell.

DR.CLEWELL: I'mnotexactly surelunderstood whatDr.
Mushak was saying about PBPK modeling, butitsounded negative.
We've done probabilistic modeling with methylmercury and
published that. Andthe arsenic model, I'm actually working with
Sibingman (ph) and Marie Vahteronthe extension of that arsenic
model. |don'tsee anyreasonwhyitcan'tbeusedin probabilistic
assessment. It'snotthe like the lead models, a biokinetic model.

It's not physiologically based. That's different.

Sothatwasn'treally whatlwanted totalk about. It'sthe
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aggregation ofrisk, a cautionthatlfeelrelated to whatwe ran
intowith the noncancer endpoint. Butforthe cancerendpoint,
arsenicis kind of anunusual burden. There'snoreasonright now
notto believe that we are all at greaterthanone and athousand
risk forlung and bladder cancer fromthe inorganic arsenic thatwe
that we eat.

Atthe estimates 10 micrograms per day. I've been told that
the FDA recently estimates 25 micrograms per day inorganic
arsenicinfood. And so no matter how low they setthe MCL, we're
goingto be atgreater, giventhe newrisk numbers, we're going to
be atgreaterthanoneinathousandrisk of cancer strictly fromthe
arsenicwe eat. Sothenyouaddinthe drinking water.

Solliketheideaofcomparing the arsenic exposures and
risks fromthe CCA, allthe various CCA exposures, with that from
the water and the food. Butlwouldn't suggestcombiningthose.

DR. ROBERTS: Othercomments or other viewpoints? So
we seemto have some differing opinions aboutthe extentto which
--Ithink everyone would agree aboutthe value of comparing. We
seemto have some differentviewpoints aboutto extentto which
exposure from different sources, notnecessarily differentroutes

of exposure, butdifferent sources should be aggregated.
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DR.SMITH: lguessjusttogetontherecord herelguess,|
would have some concerns about expanding the aggregate to thing
beyond CCA wood justbecause ofthe currentregulatory focus and
needs. And Il think that'sgoingto be adifficulttaskasitistoget
thatright. Solwould liketo seethem focustheir efforts, atleast
initially, onthat. Ifthe Agency wantsthemto take an aggregate
analysis of all arsenic exposure, | suppose thatcould be useful.

The otherthingis, again, | justwantto emphasize lreally do
wantyou focusonthe aggregate exposure fromall CCAwood uses.
And it's probably always worthless, butl'll give you just my little
anecdotal experience, you know, beingupinrural Maine.

You know it's always astounds me of how prevalent this
wood useis. You're aware of that as well. Where |l live we have a
deck that's pressure-treated and we have an wood entry way that's
pressure-treated wood. Soevery day when we goouttoschooland
my son's going into kindergarten and he's not particularly happy
aboutthis.

So heleavesthe house, thethumbis alreadyinthe mouth
until he getstothe stairway. He puts his hand on the stairway. He
goesdown and getsintothe car. Andthe firstthing he doesisthe

thumb goes backinto his mouth. We drive to there. After his
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school, he goesto hisday care. Well, hisday care has a
pressure-treated wood entry way. Sonow he's going to have some
exposure goinginandout ofthe day care.

And up until thisyear athisschool, thereusedto beavery
large pressure-treated wood playscape. Thisyear, we just
switched tothe metal enameltype. Until thisyear, that was the
same.

And Il cantalk about howwhen we ride our bike down the
streetand we visit people, you know, it'sthe same scenario. This
isjustavery,verycommonwoodincertain areas ofthe country.
Solthinkit'sgoingto be arealchallengetoyouindoinga
cumulative exposure tothink ofthese. It may be very differentin
differentgraphicalregions of the country.

Butlreallydothinkifwe're goingtolook atthe exposure
from this, justfocusing on playscapesis nottheissue. And I think
130 days may make sense whenyou think of the municipal
playground. Butwhen you starttothink about all what's going on
around the home, it's just far, far more frequent, | would think.

DR. ROBERTS: Dr. Vu, wastheresome clarificationyou
wanted to offerus on something?

DR.VU: Thankyou, Dr. Roberts.
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I'm hearing two differentrecommendations. Dr. Wargo was
talking about total aggregate risk from all sources for arsenic or
chromium whichis adifferentkind approach whichisnotwiththe
focusright now withinthe Office of Pesticide Program which we
really worry aboutrisk associated with CCA-treated wood.

AndI'm hearing Dr. Steinberg and some of you on this side
have recommended looking atthe whole life cycle of the
CCA-treated wood from the differentuses and how the human
populations are exposedtoit. Notjustchildren alone, butas we
allage and how we getthe whole life stages.

Certainly thatisaverylaudable goal. And certainly we
know that we don't have all the datato do that. And as Dr.
Edwards had said atthe outset, thatwe're looking at different
exposure scenarios, residential, and others, and we will try to
combine as much aswe could. Andthatwas basically the

guestion. Withregard to playground should we atleastcombine

these four scenarios. Itdoesn't meanthatwe're notgoing consider

other scenarios.
Butreallytodothe kind of think you were justtalking about
requires awhole lot more data as well. Soeventhoughit'sidealto

have all thatinformation.
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Soljustwanttogetsome sense fromyouthatwhatisthe
recommendation you have withregard to this questionandthenthe
broaderwhatyouthinkisrealistic given the difficulty even justto
dothe playground thing as we deliberate inthe lastthree days and
letalone look atthe whole other scenario. Thankyou.

DR. ROBERTS: Dr. Ginsberg, I think wants to take a shot at

DR.GINSBERG: Theone concernthat maycome is about
double counting, the potential for double counting when you're
saying thisthere's a child playing foran houron aplayscape and
has all thisopportunity for dislodgeable exposure. Andthen also
isgoingtobe exposedto 100 milligrams of soilingestion a day
beneath the playscape.

Solmeanitjustseemsthatthere's both mediathatwill be
contacted, howto break that out. It may notbe so simple as 100
milligrams, you know, the full maximal daily dose to that soil and
also forthe full hour of contact to the wood.

That's myonly certainisifthere'sany double counting
goingonthere. Butotherwise, dermal and soil --1 mean, dermal
exposure andingestion exposure, I think, go handin hand

literally,.



10

11

12

13

14

15

16

17

18

19

20

21

167
DR. ROBERTS: Dr. Steinberg.

DR.STEINBERG: Whatlthinkwe hadindiscussion with
my colleagues, Dr. Leidy and Dr. Wargo, | think what we wanted
to make sure was there was notgoingto be anaggregate of all the
scenarios and employ adeterministic model asitrelatesto how
youwere goingtodothis. The EPA overthe lastfewyears has
worked hard in developing the specific behaviortypes of patterns,
the EFH manual and a bunch of otherthings. We feltthat that was
averygood forward step.

The probabilistic modelincludes that fluidity of these
different varieties of exposures and allows you to add on further
exposures or furtherrisks or further scenarios thatwill occur. So
| think that's the point. I don'tthink people wanted to make this a
overzealous burden, butrather employing a probabilistic model
meantthatyouwould evolve to a better model astime wenton.
Butyou would clearly have agood active model to begin with.

DR.ROBERTS: Othercomments? Dr. Smith, Dr. Wargo.

DR.SMITH: I guesstoresponddirectly toyour question. |
supportcombining the exposure scenarios. I think what | was
tryingtoemphasizeis | would have concerninyour analysis

solely of playscapes youreachsome decision orsome conclusion
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that was based solely onthat. If yourdecision processis goingto
beyes,we'regoingtodothis. Butbefore you make any decision
aboutthe future of CCAwood orwhatyouthink ofit, et cetera,
it's goingtolook atthese additional exposures aswell. Isthat
correct?

DR.VU: Yes.

DR.ROBERTS: Dr. Wargo.

DR. WARGO: |Itake the advice well thatacomparison of
different sources of exposure may be the first step and that could
lead to an expanded modeling effort. Ithink thatthat sounds
pretty reasonable to me.

The scenario thatl hadin mind was thatthe high-end
exposurein Connecticutwherewe don'thave much of an arsenic
probleminground water, may be avery different situationthan a
high-end exposure from CCA, say, inthe Southwest, where they do
have a ground water problem. Andit'sthe patchiness ofthe
problemthatlthink hastobe given more attention.

And, again, howthese high-end exposures; one may not
regionally defined, anotherregionally and seasonally defined, and
anotherregionally seasonally and behaviorally defined. How

theserisk factors mightbe overlapping one another. My own view
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of this after looking atitfor just pastthe few weeks, butreflecting
onmy pastworkin pesticides, isthatthis distributionis likelyto
bevery heavy skewed. Whatl do hopeisthatthe modeling effort
and the analysesthatyou prepared canshinethe flashlighton
those kids that arereally experiencing the highestlevels of
exposure.

DR.ROBERTS: Thankyou. Isthere anything elseto add?
Have wereached either convergence or exhaustion on this
particular guestion? Dr. Vu,isitclearernow wherethe Panelis
onthis?

DR.VU: Yes, thankyou.

DR.ROBERTS: Let'sdoone more and take ashortbreak.
Let'sgoonto13. Andthenwe'lltake ashort break. Could you
read No. 13, please.

MS. AVIADO: Certainly. Number 13 deals with the
inhalation exposure potential for wood and soil media. Canthe
Panelcommenton whether OPP should conducta child playground
inhalation exposure assessment, taking into consideration the
hazard profile forchromium VIl as anirritantto mucus membranes.
If so, canthe Panelcommenton whetherthe endpointdescribed

aboveis appropriate forassessingtheriskto childrenfrom such an
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exposure. The endpoint, of course, yourecall was discussedinthe
hazard presentations.

DR.ROBERTS: Thankyou. I have down on my notes that
Dr. Gordon would like tojump inonthisfirst. Letme ask himto
doso. Butheneeds amicrophone

DR. GORDON: Pretty tricky getting the computer atthe
rightdistance solcanseeitwithoutbifocals.

Inanswering this question, | feelthereis no dataonambient
metal concentrationsinthe vicinity ofa CCA wood play structure.
And the soilintheimmediate vicinity of a play structure. And |
use play structure because everybody has been saying "playscape,
and |l thinkthat'sthe name ofacompany. Ithinkthey make only
cedar products. They probably don'twantus saying playscapes.

Butinhalable particles can beresuspended and reentrained
inthe air, and, thus, inthe notes from EPA, where it said the
volatility of chromium and arsenicisirrelevant. don'tthink
volatility matters here. It'stheresuspension of the dirtin that
scenario.

Most mechanically generated particles are very large and
thusinhalable and notrespirable as mentioned inthe document.

Inhalable size particles are of concern and most particulartothe
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nasal effects of chromium.

Thereisaneedforcalculations fortherange of background
values. Of course, thiscan be added on to the studies EPA and
Consumer Product Safety Commission. Andit'simportantto
compare these valuestoambientexposures forchromium. The
same thingwe're going throughinthe lastquestion. How do we
compare ittowater ororalingestion of food.

And considering a 15 kilogram child and aone-tothree-hour
exposure. Nowthe assumptionofa 100 percent hexavalent
chromium, I think, isan overestimate of the proportion. | said that
earlier. Especially since the wood is probably 90-plus percent
trivalent. Butthere'svery sparse published data on hexavalent
versus trivalent. And exceptforwhatwe heard yesterday, none for
soil. Andsuch adatasetneedstobedeveloped.

I'min favor of developing aninhalationroute of exposure.
But againstthatneed onthe other handis anexaminingthe
playground exposure tochromium. In arsenic workers that are
exposedtomuch higher OEL fortrivalentchromium, far, far
greaterthan eight-hour exposure level.

The one study thatl know ofisthe one that my master

studentdid afew yearsago. Andthe personwho sanded, they were
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make playground equipment, the personwho did the sanding was
literally covered probably your 3 milligrams per centimeter
squared there, literally covered with sawdust. And he was notover
the chromium standard on arespirable, far above for arsenic, by
the way.

Andintheretheytalked aboutthe NOAEL forthe nasal
effects 2.4times 10 tothe minus 4 milligrams per cubic meter. It
comes outto 240 nanograms per cubic meter. That's probably at
leastoneifnotacouple magnitude greater than the background
level of atleast arsenic probably chromium of maybe magnitude
thaninanurbanenvironmentunlessthere was particular fuel
source like coal thathappenedto have alotof chromium arsenicin
there.

And whenyou calculate that out, given eventhe 240
nanograms per cubic meter, Il guessit's borderline. It's goingto be
way down there. Butthe total microgram loading mightbe a few
micrograms per day, micrograms per kilogram days.

Sowhenldid my quick calculationitsort of said maybe
thereisnoneedforaninhalation. I can'tas aninhalation
toxicologist say that without knowing whatthe levels areinthe

immediate vicinity of a playground structure.
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DR. ROBERTS: Okay, Dr. Lees.

DR.LEES: I'dliketodirectlycommentreally onthe nasal
irritation. And thiscomesfrom my own occupational studiesin
which, you know, chromium manufacturing facility there's avery,
very high prevalence of nasalirritation and septum deviation. |
thinkit'sonthe order of 60 percent ofthe population atone point.

Butwe didn'tfind any relationship between air concentrations and
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And the suggestionis made, well, by others, let's say. And
itmaybe particularly a proprostothe child environmentthatit's
nottheinhalation butit'sthe digitalinsertion of hexavalent
chromiumintothe nose, picking yournose. These behavioral
things might have a greater effect here.

AndsoI'm notreally certain whetherthe air has anythingto
doitwith atall. And maybe some --alll knowisthere areno
studies to this effect. It'san observation here.

MS. AVIADO: Mightlclarify, if possible?

DR. ROBERTS: Sure.

MS. AVIADO: Becausethe nature of the question, we are
truly concerned with both the wood residue and the soil residue.

Andthe concernonthe volatility was based onreally thinking in
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terms of the wood surface residue, the particulate, the airborne of
concerntouswasduring the contactwith the soil.

And the pointyou'veraisedistrulyimportantinterms of
what happensto any soil particlesthatenterthe nose or enter the
mouth. Andthisisourissue: Whichisifthereis soilinthe nose,
inthe mouth, canwe assume it makes up a portion ofthe ingested
dosetothe Gltract? Doesitneedtobeconsidered separately as
inhalation exposure? Orwould we assume thatit makes up part of
the oral dose?

That's truly where we're going. We feel confidenton the
lack of respirable because of lack of volatility on wood surface.
And alsothereassurance to both of you, certainly, thatin our full
comprehensive assessment, we'll do occupational inhalation.
We'll also be doing residential adultinhalation scenarios for
sawing and fabricating any picnic tables and things such as that.
Thankyou.

DR. GORDON: Giventhe NOAEL, I'd say, yes, maybe
inhalation exposure routes doesn'tneedto be considered. | have
noideaifaplaygroundresuspended, residue resuspended soil,
levels are higher and lowerthanthat NOAEL. And so the thingl

didn't say was I thinkthat should be anadded area or personal
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samplerstothe EPA's CSPC study.

DR. ROBERTS: It'sbecoming an expensive study. Dr. Shi.
DR. SHI: I have justseveral comments. And numberone, in
regarding the issueisthe question we're asked many, many times.

And what's the ratio between chromium Ill and chromium VI.
Because inhalation as powder of chromium VIis abigger problem,
notthe oralintake. Andinthe occupational study, we are
concerned more ontheinhalation of chromium VI. Andthisisthe
first. Andthe questionremainstobe answered.

And second, as Dr. Gordon just mentioned, there'sno
available dataconcerning how much chromium available in the air,
forexample, percubicin feet. Itcould bein meter. It'sjust not
available.

And even asthoughtheinhalationisaveryimportantissue
andthe bodyisamuch more sensitive tothe inhalation than oral
intake. Butit's notexpected. There'snotvery much
chromium-contained dustinthe airunlessthey putittheir by nose
by accident or something like that.

In my opinion, there may notbe a majorconcernunless and
really gotothe playgroundto measure the airborne particles that

arerespirable chromium content. So without all the dataright
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now, it'sjustapiece under available data. | feel the inhalation
toxicity or carcinogenicity may be notbe of major concern at this
moment.

DR. ROBERTS: Ginsberg.

DR. GINSBERG: Iwouldtendtosecondthatlastopinion.
ljustdon'tthink of deck surfacesthemselves as being that
dusty and dirty given all the opportunities forthe weather to wash
awayresidues sothatit'snotgoingtobe like an attic where you've

gotalotofdustbuiltup. Andthe materialunderneath the deck
will oftentimes be sand which Il would expect, given the particular
size,toleadtolargeinhalation opportunities.

And forthe other materials, the tire chips or the wood chips,
the one concernlwould haveinourlittle minigroup that has
Questions 14 and 15, talked about this last night.

The oneconcernlmighthaveisifkids areintimately
playingin construction debris, CCA-wood chipsthatare breaking
down and are forming adustand they're throwing those around and
there may be some inhalationto fairly concentrated, very probably
brief. Because, again, the particularsizeis goingtobe bigand it
will fall out. Butif kids are crawling aroundinit, they mightbe

downinazone whereyoumightgetsome dustexposure.
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Sothat'stheone scenariowhere |l would be alittle
concerned. Butagainif90 percentofitorsoisfixedaschromium
[11, 'mnotsurethe Agency should spend awhole lot of time on
this especiallyifit'sonly construction debristype of concern.
Butthat's just my opinion.

DR. ROBERTS: Soam | hearingthe answerisno.

DR. SHI: | feelthe answerisno. Inparticular, ifyou
considerthisis outdoor. Thisisnotindoor. Andthe air flowis
notthat muchinchromium-containing particularinthe air. It's
purely, lwould say, mostofthe kidsisoutdoor activity.

DR. ROBERTS: Dr. Solo-Gabriele.

DR.SOLO-GABRIELE: Asfarastheinhalationissue, |
thinkitwould depend alotonthe buffering material thatis placed
underneath the playscape. Ifyou have peagravel orsand, the
probability ofinhalation exposure, | believe, would be small.
Where asifyoudon't have a buffering material, which istypical of
many residential playgrounds it'son plaindirt. Orifyou have
mulch, inwhich case, the mulch can be contaminated from the
playscapeitself. Orinsome cases, itmay have some CCA-treated
wood in it.

Sointhe case of mulchinthe nonbuffered playground, those
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particles -- mulch hasatendencyto break up. Dirt, also, has fine
particles associated with itthat can be easily, depending on the
activity levelunderneath the deck, itcan be up broughtup intothe
airandinhaled.

Solthinkitwould dependalotonthe characteristics of the
buffer material that's located below the deck.

DR.ROBERTS: Dr. Wargo.

DR. WARGO: My impressionisthatthisisnotlikelytobe a
significant source of exposure comparedtothe otherroutes.

I think the two scenarios mentioned, the wood chips, that's a
possibility. The only otheronethatl could conceive ofisavery
low diameter particulate matterin sand where, you know, kids
were scuffing thatup, you can see alittle cloud. ButI'm not
overlyconcerned about it.

DR.ROBERTS: Dr. Stybloandthen Dr. Adgate.

DR.STYBLO: Isortofhopedlwould bethelastone
because aslsaid, I'mnotan expertonchromiumand I'm not going
totalk about chromium.

Are we supposedtogiveourinputson possibleinhalation of
arsenic species?

DR. ROBERTS: Where aninhalation for arsenic needsto be
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given?

DR.STYBLO: Yeah. Because the questionisabout how
inhalation. Forsome reason, you're asking aboutchromium only.
DR. ROBERTS: Yeah,itis. Tellyouwhat. Let's putthat at
end category because there'sacouple ofthem. Dr. Vu, unlessyou

wantittalked aboutright now.

DR.VU: Ithinkthere aretwoissues. Firstofall, I think
theissuesyou alldiscussiswe probably need some more datato
really find out whetherinhalation pathway from soil. We know
it's low volatility from the soil contaminated with arsenic or
chromium and that'stheissue. And I think probably we can
collect more information and confirm that.

| hearthe consensus from the panelisthatrightnow we
don'tthinkit's a significantexposure, butlet'sgetsome
information to confirm that.

The secondissue thatwe raises, then, ifindeedthere some
substantial exposure,thendowe worry about what kind of
endpointwas concerned? Now, thereasonwhy we asked this
guestion because chromium VI, when we talked aboutthe dermal
exposure, we saiditisanirritantforthe skinand also causes skin

sensitivity.
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Sointhe scenario we talked about kids playing in dirt.
There'snoinhalation pathway. It'sjustdirtand (inaudible) to
mouth. And, of course, itcouldirritate the mucus membranes.

Solthinkthat'sthe question. Thereisn'thazard endpoint
here forchromium. We're not talking about arsenic yet. Butthisis
two separateissues and somehow we kind of mesh itintoone.

DR. ROBERTS: Okay. Thenwith thatclarification, Dr.
Gordon.

DR. GORDON: Maybe because I'mthe only inhalation guy
here. Thereisnodata. ldon'tsee. Alotofpeople said no and
just off the top of their head, mulch, this, there's notthat much and
that's completely meaningless to me withoutthe measurements.

You talk aboutthe buffering material. Where I'm from in
New York, ldon'tsee --it'ssand. It'sdirt. Wedon't have
buffering materialthatl've seenin most playgrounds I've been at
and l've gotlittle kids. Soitdoes make sensetome. | keep
thinking of the little Peanuts character and the cloud of dust. And
that's more appropriate.

And, also, I'mwondering when you think aboutlead, do you
only go by handto mouth; orisit, also, the lead that'sresuspended

inthe homes because | thoughtinhalation did play a partthere. |
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don'tknow.

DR. ROBERTS: Dr. Adgate.

DR. ADGATE: Icantellyoufromyou my knowledge of
particles, thatthe smallest particle you can create by crushing and
grindingisonthe orderof onetothree microns. Andthose were
the smallest ones whichyou can create a physical process. And
those arethe onesthatyou're goingtoinhale and thatgetdeepin
your lung and depositare goingto be onthatorder. Butalot of
the bigger particlesthatlthink are going be created and kick up
like inthe pigpen effect, are things that are goingto getfiltered
out much higher orare goingdrop outvery quickly.

DR. GORDON: Butwhere dothose filtered particles go?

DR. ADGATE: Inyournose. You're absolutelyright and
they you swallow them and it's an oral exposure. Sothen it
becomes a gastrointestinal exposure and notaninhalation
exposure.

DR. GORDON: lagree with Dr. Styblo aboutwhy aren't we
including arsenicinthis?

DR.ROBERTS: We canandwe will when we getthere. Dr.
Ginsberg.

DR. GINSBERG: There have been attemptsto evaluate the
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amount of --there's models, like AP42, that simulate how much
dustthere can be fromloading and dumping into trucks and heavy
equipmentdriving ondirtroads and the dustinhalationyou can get
downwind from all of thatif you're atthe fence line for this

activity. And, classically, the amount material goinginis usually
dominated by the soilingestion assumptions ratherthanthese
somewhat transientexposures vie inhalation just based upon bulk
flow, how muchinhalation flow you can getforthese particles.

Andinthis scenariowherewe don't have these massive
amounts of dirt being moved around and big clouds of stuff
forming, | would justthink thatthe reason you would wantto
focus oninhalation mightbe because we've got something unique
by inhalationthatwouldn'tbe occurring by oral. And thatis
chromium VI toxicity which would be more severe ifit'sinhaled
thanifit'singested.

Solthinkifwe're talking about something that's goingto be
inhaled only to beingested, thenwe're back intocomparing itto
what's the bulk flow into the body viaingestion. And I think that
the inhalation pathway would pale compared to whatwe're
modeling foringestion.

I don't know that we have to spend too much -- my opinionis
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we don't have to spendtoo muchtime onthat partofit. But,
again, I thinkitisrelevantto be concerned aboutchromium VI
inhalation. And are there subscenarios here where thatcan be
much. And, again, ldon'tthinkit'salot. Butas Dr. Vu said, it
would be worth tryingto getalittle more data on it.

DR. ROBERTS: Ithinkwe're sortof not moving much past
Dr.Vu'ssummary a minute agowhich herimpression of what we
were sayingiswe don'tthinkthere'saproblem, butitwouldbe
worth the exercise of demonstrating that by conducting an
assessment. Andlguess herquestion backtousis: The most
appropriate endpointinthatassessment, would that be nasal
mucusirritation. Andisthe answeryesordowe have an
alternative endpointthat we would wantto suggest forinhalation
from chromium VI when they do this analysis.

Dr. Shi.

DR. SHI: Andthe answer,the my opinion,isyes. |l agree
with her.

DR.ROBERTS: Anyone else liketo second thatorventure a
different opinion about. Dr. Ginsberg.

DR. GINSBERG: Well,aslongit'snotconceived of ason

ongoing chronic exposure and we're not talking about cancer, then
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| would say yes.

DR. ROBERTS: Right. Ithinkthe assessment atthis point
isfocused onnoncancer. Sowouldthatbe the appropriate
noncancer endpoint forinhalation?

DR. GINSBERG: Yes, Iwould agree.

DR.ROBERTS: Right?

DR.VU: Yes.

DR. ROBERTS: That'sit. SoDr.Vuisourinputclearthan
| guess nowonthis?

DR.VU: Yes. We cantake abreak. Thankyou.

DR. ROBERTS: Okay. Well, that'sright. Let's take like a
ten minute stretch, and thenwe'll reconvene and finish up.

(Briefbreak.)

DR. ROBERTS: Ifthe panelwillconvene. We have two
guestionsremaining that are posedtous by the Agency. We also
have lthink atleasta couple of other questions we're going to
have to tackle atthe end. Ithink we're close enough to having
everybody here that we can go ahead and start.

Willyou go ahead and read for us, please, Question 14.

MS. AVIADO: Question 14 hastodeal withthe

consideration of the buffering materials as a source of exposure.
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Dataonthe effectiveness ofreducing exposure by using the
buffering materials are limited. And we ask ifthe Panel has
recommendations as to whether additional studies to obtain this
information are warranted. Doesthe panel have suggestions on
how OPP can best child exposures attributed to contact with the
CCA-contaminated buffering materials.

DR. ROBERTS: Dr. Ginsberg, | believe you have the lead on
thisone.

DR.GINSBERG: Ithinktheissue should be divided along
two differentthought processes. Oneisthatbuffer materials
beingtherecipientofdislodgeable residues from aneighboring
wood structure. Sol'd callthatjusttoreference thatl'd callthose
buffers versus buffer materials thathave CCAwood mixed in with
them, which Il would call source material buffers because they are
theirown source of contaminate. So I'll justtackle the firstthat |
mentioned first, therecipient buffers.

Oh,andinboth areas|Ithink some data generationwould be
helpfultounderstand, really, theriskimplications.

Butthe general principles, onfirst principles, the way I
think of theserecipient buffers would be that that firstassumption

I'd make isthat most ofthe CCAthatwould be dislodging and
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leaching off of a play structure and getting down to the material
would stay onthe outside and not necessarily absorb or penetrate
intoor become immobilize butwould form aresidue, justlike on
the wood structure thatit's coming from, again, form a
dislodgeable residue, soto speak, onthe tire chip orthe wood chip
sothatthatwould become now an exposure medium fora child just
like the wood surface would be. And thatthe concentration, we
don'thave concentration date; and, of course, itwould useful to
getthatdata. Aswe gooutanddo thisfield study, another point
of data generation.

But shortof that, my firstimpulseisto saythatit's not
goingto be any higherthanwhatwe're seeing onwood surfaces.
Why would this be a medium that would accumulate CCA that's
dislodged off of aneighboring structure, unless again we're
envisioning thatitsomehow absorbing onto and not being released
onfromitandsoitcanaccumulate. It'sspongingitup. I don't
seethatasamechanism. Butwho knows. Butifitissponging it
up,thenwoulditreleaseittoachild's hand.

Solthinkitmay be reasonably conservative to assume that
the concentration that's available and dislodgeable on awood chip

issimilartothe concentrations thatwe've been seeing that's been
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hand wiped off or swiped off of adeck. And the otherreason | say
thatis because lthinkthere'll be an equilibrium setup between the
washing onto these materials and the washing off to these
materials by the rain action that's happening, bringingiton but
also talking it off. Solthinkwe canthink ofthose concentrations
inthose terms aswhatwe're seeingonthe deck may be similar to
what'sonthesetirechipsorwood chips.

And thenlthought ofan exposure scenario. How do we start
developing exposure scenarios fortheserecipient buffers. And I
thought of two ways two scenarios. Oneis actual putting the
whole chipinthe mouth, which would perhapsinvolved complete
removal of the entire surface area of dislodgeable materialinthe
mouth if you wantto make a conservative assumption thatit'sin
the mouth long enough and then spitout. I'm notassuming the
child's going to eatthisthing. But he might wantto find out what
itfeelsliketo havethe -- what'sthe mouth feel of atire. You
know, I don'tthink achildis goingtodothisalotunlessit'sa
picachild. Butlwould think any child mightdo itacouple of
times.

Sothere'sthat potential scenario. Anditdoesn't strike me

as beingahuge extrariskinthe equation. Ithinkitshould be



10

11

12

13

14

15

16

17

18

19

20

21

188

thoughtabout. Ithink some calculations around this. Butl did a
little mock-up of thiswhere and conceived ofaone-inch square
wood chip by a half-inch think thick, sothe total surface area of
this little chipis 26 centimeters squared. Ifit'soneinch by one
inch by halfinch, it's 26 centimeters squared. And that'sroughly
the three fingers we're talking about, 20 centimeters squared.
That'sroughly the same.

And ifthe concentration onthe three fingers, whichis
gettingitfromthe wood surface that we've talked about, is
roughly the same of the concentration ofthe recipient buffer, but
we're saying thatthe fingers are going intothe mouth nine times
an hour. And this probablyisn'tgoinginthe mouth nine times an
hour. I'm not seeing thatthat scenario as beingreal highcompared
towhatwe're already envisioning, EPA's assumptions at least, for
hand-to-mouth activity. Sothat's justone person's way to think
about how importantthat pathway might be.

Again, there'salotofassumptions|'ve just made, and |
thinkitwould be very usefultogooutand generate dataonwhatis
the amount sortof atequilibrium of these chipsinterms of what's
available and what's dislodgeable. And I think thatcould probably

be done by dropping acertain number ofthemintoa .1l normalacid



10

11

12

13

14

15

16

17

18

19

20

21

189

bath and justthenrotovapingitdown and measuring what's
available comparedtothe surface area of the materials that were in
that bath and to find out what the concentrationis onthe surface.
That'sone possible scenario, which, again, I don't personally think
itisgoingtoaddalotofrisktothe scenariogivenwe're already
envisioning children being these decks foran hour with 9.5
hand-to-mouth contacts, 20 centimeter squared, going there the
mouth.

However, another scenario what mightbe rather thanthe
whole chipgoinginthe mouth could be the dislodgeable residue
going fromthe wood chip onto the hand and then the hand to mouth
activity. And here I thinkitwould be usefulto know, giventhe
high surface area ofthese wood chips and maybe children’s
propensity to play withthem and really interact with them, it may
be morethanachild's propensitytointimately engage with the
wood surfaces with a playscape play structure that may be a
greater wood-to-hand transfer factorinthis case thanfromthe
playscape.

ldon't know. Ifyouassume thatit'sthe same, thenldon't
see anyreasonwhythatexposure pathway would be any different

thanwhatyou're already proposing to model forthe wood
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structure. Butifthere'sahighertransfer efficiency, once again, it
might be something you'd wantto find outaboutin aplayscape
study involving children. Thenthatcould become aspecial risk
pathway if the transfer factoris higher.

Sothetwo caseswherethiscould be aspecial pathway, |
would think, interms oftheserecipient buffers, isifthe
dislodgeable residue onthe surfaceis higherthanonthe parent
wood, which I wouldn'tthinkitwould be. Butuntilyou testit,
youdon'tknow. Andthenifthe hand-transferfactoris higher
when akidis playing with when the chipis playing with and
throwing them around and handling them these high-surface
materials relative totheir swiping of adeck. Ifthat's higher, that
could become aspecial exposure pathway.

Again, ldon'tthink either one will become those exposure
special pathways, butlthink that should be tested and ruled out.

So, again, thisisjustone person'sthoughts on all this. |
didn't necessarily getconsensus amongst my peers, thethree of us
that tackled this.

Butthenthe otherside of the equationisif we have
construction debris. Soit'sactually asource of new

contamination because the CCA, wood is being mulched into this.
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There, I think, thatthere is the potential for significant
extracontamination of the environment, of the child's hand.

Oneisthatthere could be breakdown of the mulch material
intoadust, notjustthe leaching effectgoing on, butawholesale
availability of wood dust containing fairly high levels of CCA that
would be different, physically different, than justleaching.

Solthink that pathway should be ruled -- 1 would hope that
that pathway should be noteven necessarytodoariskassessment
on because |l thinkthatitisano-brainerthat, numberone, the
industry doesn'tcondone it'suse. I don'tthink regulator bodies
would condone that kind ofause for CCAwood, and thatwhile it
may happen, you know, while this may be an unfortunate reality, |
don't know that-- you know, there's this sort of like no
registrationissue around this.

And myrecommendation around that, and I'll turnitoverto
Helena more onthistopic. Myrecommendation on thiswould be
excludetojusttry to exclude this pathway as much as possible
because there's no benefittoit.

DR. ROBERTS: Dr. Aviado, would you like to clarify or
respond?

MS. AVIADO: Justas apointofclarification. Our
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consideration forthe Panelis, also, the othertypes of building
materials. Soifyou can please keepinmindto help usthe affinity
achild may have for playing with the pea gravel orthe shredded
tires.

| think we heard from a public commentor a great affinity
toward the actual shredded-tire scenario. And eventhoughthe
amount ofleachate may be similar soil buffering material, the
child's activity or behaviors may be different for contact with the
peagravelas opposedtoawoodchiponly sortofconsideration.
Thankyou.

DR.ROBERTS: Dr. Ginsberg, did you wantto say anything
inresponsetothat?

DR.GINSBERG: Yeah. Thetwo scenariosthatl portrayed,
one with the actual mouthing of the material, I think that would
cutacross fromwood chipstotirechipstopeagravelsand
washing off of that dislodgeable residue intoto the mouth I think
would cutacross whateverthe medium is.

The medium | haven'ttalked aboutis sand. And | would
think thatitwould be usefulto getsome sand data especially if
there's playscapesthatwe know have alot of dislodgeable residues

onthe wood justto see whatthatrelationshipis. ldon'trecallin
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the data sets thatwe've seenifthere'salotofsand dataunderneath
playscapes. Ifthereisn't,thenthatwould be useful tolook atthat.

Andthenthe only other pointthat | would note isthatthe
Alachewa (ph) data showing thatthe tire chip concentrations were
similaronthetirechipsintermsof ppmisabout50to 70 ppmon
tire chipsthat were nearwood structures. And itwasvery similar
inthe soilthat was underneath thetire chips. Sothatitseemslike
asimilar kind of exposure amount. Atleastthe amountofthe
environmentis similar.

Now, of course, achild may have more intimate contact with
atirechipthan with soilinterms of handlingitand being ableto
dislodge material off of it.

Sothose are my initial thoughts.

DR. ROBERTS: Thankyou, Dr. Ginsberg. Dr. Smith.

DR.SMITH: I'll deferto Dr. Solo-Gabriele.

DR. ROBERTS: Dr. Solo-Gabriele.

DR.SOLO-GABRIELE: ljustwantedtoreiterate some of
the pointsthatwere broughtup before.  wantedto begin by first
emphasizing thatthe amount of data thatis availableisvery, very
limited.

The datathatwe had available to evaluate was that Alachua
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County data, included the Alachua County data, whichisthe only
that sampled specifically buffering material underneath
playgrounds. And thatwas averylimited number of samples from
averylocalized area. Andwhatwe learned from the study is that
the buffering materialis contaminated to asimilardegree asthe
soil. But, again, thisisone location and alimited number of
samples.

Alsothere'sthe datalooking atthe mulchissue, looking at
mulch from construction demolition, recycling facilities, which

was emphasized yesterday. I don'tthinkl needtorepeatthat. It's
fairly obvious, atleastin Florida, that CCA-treated wood is found
inmulch made from construction demolition debris.
What |l wanted to add to that was, in Florida, we've been

getting alot of attention with respecttothe mulchissue. It's been
inthe newspaper;it'sbeenontelevision. Andasaconsequence,
I've been getting many phone calls from people, home owners, that
areveryconcerned abouttheir mulch. Sothey've been sending me
samples. I've gotten samples fromlocal playgrounds, people's
gardensin Florida. Andldidgetone sample from Arizona which |

wanted toemphasize.

Andinsome cases, the samplesthatl'vereceived, the mulch
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from the garden, in particular, I remember had CCA init.

The one sample from Arizonathatlwantedtoemphasize was
afatherthat called me. In Arizona he explained to me thatusing
mulch for playground equipment for buffering on playground
equipmentisverycommon because of the climate and the wood
doesn'tgetvery hotthere.. And he explained that he boughtthis
mulch called "place safe,” and it's marketed in Arizona
specifically foruse on playground equipment. And he was very
concerned because the mother, the wife, found an end taginside
the mound of mulch that was delivered to his house.

And, fortunately, thisend tag came from California. And
thetype of labeling they have onthisendtagisvery different. It
was different. It's differentthanwhatl was usedtoseeingin
Floridawhere itis specifically stated that thiswood contains a
hazardous substance, arsenic. Anditwasthatwording that
alarmed this particular father.

And so hedid aweb search and found our name. And we
accepted some of that mulch, and we did a quick analysis on it.
And, infact, itdid have CCA. We applied achemical staintoit,
anditwas greaterthan5 percent.

Theimportantthing aboutthis particular sample, isthatthis



10

11

12

13

14

15

16

17

18

19

20

21

196

mulch was marketed specifically foruse at playgrounds. Itwas
called "play safe mulch.” And I justwantedto emphasize that.
Anditwasthe only samplethatlreceived from out of state.

| also wantedto emphasize the types of buffer materials and
thetype of buffer material will greatly impactthe exposure of the
child, whetherornotyou have sand, peagravel, tirechips. For
example, I think the affinity fortire chips would be higher because
you candigintowith and youwon'tscratch your hands. Where if
you trytodiginto peagravel,youknow, you have atendency to
scratchyourself. Andthere'snotas desirabletodo. Sothere will
be anaturaltendency nottodiginto peagravel versustire chips.

Mulchisone ofthose materials thatyou can diginto which
may have a high affinity as well.

With respectto some of these buffer materials which |
mentioned earlier, the mulch, when the particles, the mulch
materialis broken up, there may be a potentialinhalation route.
Same situation for playgrounds where you have no buffer material
justdirectdirt. Andthenthere'sthe special case wherethe mulch
may be contaminated with CCA where you may have an added
problem associated with direct mouthing of CCA-treated wood.

As farastherecommendations are concerned, | recommend



10

11

12

13

14

15

16

17

18

19

20

21

197

that we need more studies, giventhe limited amount of data
available, tocharacterize types of buffer materials used
underneath playgrounds. Andit's my understanding thatthe types
would be dependentontheregioninthe country.

In Miami, I'musedto seeing sand underneath the playscapes,
butinotherareasitwould be different. Andwe needto
understand whatis the fraction of playscapes that have different
types of buffer materials sowe cangetabetter handle on this.

We needtocollectand analyze samples of buffer materials
to how much contamination may be onthem. And, also, theissue
of infinity needs to be evaluated as mentioned before.

I, also, thought, giventhe special problem associated with
mulch, that we also need to quantify the fraction of playgrounds
that use mulch as buffering materials. We need to conductthe
study throughoutthe United States. I, also, thinkit'simportantto
warn consumers aboutthe potential for mulch contamination, not
only for playgrounds butgenerally, and emphasize that mulch
needs to be carefully examined and evaluated before it'sused on
playgrounds.

DR. ROBERTS: Dr. Smith, did you have anything to add?

DR.SMITH: No, | have nothing to add.
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DR. ROBERTS: Othercomments from other members of the
panel. Dr. Chou.

DR.CHOU: Iwanttoaddtotheconcernofthe buffering
material. Because to children --andto adults, itisafunctionofa
buffering. Butto childrenthatis actually another attraction. We
talk a little bitabout children wantto diginto the buffering
material.

And it's known that children are attracted to anything thatis
adifferentcolor, adifferenttexture, differentshape, anything you
can pickup, lineup, make a pattern. And that's a well-known
children's behavior. Sothe pointisitdoes create another
attraction. Childrenlook atitdifferently thanwe do.

DR. ROBERTS: Thank. And I mightjustsay, we saw, |
think, from Dr. Townsend's presentation, that we can probably get
aprettygoodidearightnowkind of whatthe soillevelswe're
goingto find around these kinds of structures. And I thinkit's
certainly worthwhile torefine those estimates. Ithink we have a
pretty good feel for what kinds of concentrations we're going to
have there.

Butwe have very little data on buffering materials as Dr.

Solo-Gabriele said. And Ithinkit's hard atthis pointto know
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whether ornotit'sabig problem orasmall problem or not,
although there's certainly enough, I think, to suggestthat we need
to gather some more information to see how often this occurs, what
kinds of buffering materials are used, in effect we see a lot of
arsenicinthese kinds of things or chromium.

If we find that, then, of course, youreally areinvirgin
territoryinterms of doing exposure assessments on buffering
material. I don'tknow of anything outthere thatyou can grab
rightaway. Dr. Ginsberg has made some suggestions about kinds
of thought processes you could go through.

Butinterms of dataandinterms of what kids actual --
documented evidence otherthan anecdotal information about what
kids actually do with thisand how they come into contact with it.
| think thisis goingto betough becauseldon'tthinkyou have
much towork with atallthere. Andifyoufinditalotandyou
finditin significantconcentrations, I thinkyou're goingto be
compelledtobegintogetsome information abouthowto assess
that.

Dr. Smith.

DR.SMITH: Iflcould justadd one of the benefitstherefore

of a study that's actually going to look at kids and get hand wipes
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of kids and possibly also getinternal biomarkers, isthatwe
capture the entire experience.

DR. ROBERTS: Arethereanycommentsonthisquestion?
Dr. Morry.

DR. MORRY: David Morry, California.

The firstquestionthere seemsto be askingto suggest
studies thatwould helpustocompare exposures caused by buffers
versus exposures caused by not having a bufferthere. And it
seemsto methatsuggeststhatwe need dataon--ifwe're
considering buffers, what Dr. Ginsberg called a "recipient.” Was
that whatthe word was? So eitheryou have a bufferunderthe
plaything or you have bare soil there, especiallyinabackyard
situation.

So eitherone ofthoseisgoingtoreceivethe dripping stuff
from the playground equipment. Which one will create a greater
hazard tothe child? Willachild get more from a buffer that
received the stuff from the native dirtthat'sreceived the stuff.

Solguesstoanswerthatfirstquestion, you'd have to study
both the kind of native soil that would be under playground
equipmentin people's backyards and you'd have to study the

buffering material and see which one picks up and carriesthe
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arsenic and chromium more. Orwhat's the data on how much the
arsenic and chromium those materials pick up and carry.

DR. ROBERTS: Whether, in fact, itisabarriertoexposure
or not.

DR. MORRY: Yes.

DR.ROBERTS: Dr. Smith.

DR.SMITH: Thisthoughthadn'toccurredto me before. But
ifwe're actually wondering about collecting data forthe purposes
of maybe making recommendations of one buffering material over
another forthe purpose of perhapsitmaybe lesslikelyto
contribute to exposure, thenlwould justurge you totalk very
carefully with your colleagues at Consumer Products Safety
Commission. Becausethe firstand foremostconcern with
buffering material is protection of the child from falling. That's
goingto bethe primary considerationin selecting a buffering
material. Once they're equalinthatregard, perhapsyoucouldget
intoadiscussion of that.

DR.ROBERTS: Dr. Aviado.

MS. AVIADO: I wouldlike to clarify. Ourintentisnotto
work with CPSC to help specify buffering materials. They have

done quite alotofwork onthat. Asyou know, they have their
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handbook for playground safety, and itseemsto be there purview.
It's more interms of this assessment, this child, playground, if we
needtoinclude those scenarios. Thankyou.

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG: Asthe personresponsible for writing this
up, I'd justlike toask Dr. Morry ifyoucanrecommend a study
design of some kind justtogetusinthe direction of the native soil
versus buffering material and which one would give you more
exposure. Canyou help atall?

DR. MORRY: You mean just briefly?

DR. GINSBERG: Whatwouldyoudointhe filedifyou had
totestthat?

DR. MORRY: Ithinkyou'd havetogointhe field under,
you know, playground equipmentthat's beenthere forawhile and
sample both from playground equipment that has buffering
materialunderitand playground material that has native backyard
soilunderit. Take samplesinthe areawhereitdripsontothe
substrate and see how much arsenicisinthe samples.

DR. GINSBERG: Theonevariableinthere that may be hard
tocompare acrosstwo different playscapesisthatthey may have

different propensity toleach. Given that.
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DR. MORRY: Yeah, asyou said, you know, the buffering

materials have the disadvantage thata child would like to pick
those up and putthemintheir mouth; where they wouldn't have the
same propensity to pickup a handful of soil and putitintheir
mouth. I guessyou have to have some data before you can begin to
make any statement at all.

DR. ROBERTS: Itmight be fairgame for afield study
where you putdifferent coatings overthe ground and you run
water off some standardized CCA surfaces or something like that
to see what extentitis adsorbedtothe buffering material versus
penetratesthroughtothe soilandthatsortofthing.

Any othercomments or suggestions on this particular
guestion fromthe Panel?

Dr.Vu, have we givenyou --

DR.VU: Yes. Thankyou.

DR. ROBERTS: Couldyouread Question 15? I've been
waiting to say thatforalongtime.

MS. AVIADO: With greatpleasure. The question deals with
the coatings, their effectiveness atreducing the leaching ofthe
CCAcompounds fromtreated wood. The Panelis asked to

commentastowhetherthe stains, sealants, or other coating



10

11

12

13

14

15

16

17

18

19

20

21

204

material should berecommended as a mitigation measure toreduce
exposure toarsenic and chromium compounds from CCA-treated
wood. And ifso, canthe Panelcommentonthe mostappropriate
way forthe Agencytorecommend effective coating materials
whenthe currentdataonthelong-term performance are limited
and sometimesinconsistent, and should the Agency specify atime
interval forthe reapplication of the selected coating materials.
Also, canthe Panel makerecommendations for addition studies?

DR. ROBERTS: Ithink Dr. Solo-Gabrieleis goingto lead
off onthis one.

DR.SOLO-GABRIELE: We had Presentation No. 4,
underscore 4, wastheone. Isthat4?

We looked atthe data pretty extensively and came up with
some tables we wanted to share with you.

In evaluating the coating data, | just wanted to emphasize
that we have treated versus untreated wood. Treated meaning that
it's CCA treated; untreated meaning thatit'svirgin wood, no
pressure-treatment chemical addedtoit. Andwe also have coated
versusuncoated. Both treated and untreated wood can be coated or
itcanbeuncoated. And coatingsiswhatwe're discussing.

| wantto emphasize thatthe studies that were available, we
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separatedtheminto three categories. They focus eitheron
dislodgeable arsenic, wipes, hand wipes or Kimwipes-type studies.
We also separated itintoleaching. Coating studies that evaluated
the efficacy of these coatingsto minimize leaching to soil located
below a structure. Andthenthere wererelated studies thatwere
notdesigned specifically tolook at either the effect of the coating
ondislodgeable arsenic orleaching, buthad some relevant
information that was worthwhile to discuss.

Also, there were different study designs. Some of them were
laboratory based. Some ofthem were controlled field studies. |
wanttoemphasize thatthe laboratory-based studies and the
controlled field studies had no wear and tear componentinthem.
Sowe could not evaluate theimpact of wear and tear. Andthen
there was limited work on evaluated coatings underreal world
situations.

The first set of data focused primarily ondislodgeable. We
have Stillwell data from 1998, four matched boards he look looked
polyurethane, Latex, and Sparvarnish. He had data for before the
coatingwas applied and thenimmediately after and then after a
certainamount of time. And from this datait's obvious thatthe

coatings significantly decreased the amount of dislodgeable
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arsenic fromthe wood.

The additional time in Stillwell's study was one year after
the application of the coating. It'simportanttoemphasize that
this study does notconsider where. And, also, there'sthe issue of
temporal control. Butgiventhe large decreasesindislodgeable
arsenic,wedon'tthink that's acritical problem.

And, also, it'simportantto keepin mind thatthere were
aesthetic problems with the spar varnish afterthe one year that
was noticed.

There'salsothe SCS studyin 1998, again, looking at boards.
It was alaboratory based study. Three different coatings were
evaluated. Theyincluded ared stain which, to my understanding,
was an oil-based stain. The 3M sealantwas a polyurethane is my
understanding. Andthenthere was awaterrepellant, Osmose
waterrepellant, that was added as part of the formulation of the
CCAchemicalanditwas added during treatmentrather than after
the fact.

And theresultsfromthe SCS study were more variable. And
whatwe did seeisforthe polyurethane sealantthere was a
noticeable decrease inthe amount of arsenic, dislodgeable arsenic.

However, we did not see thatdecrease forthe oil-based staininthe



10

11

12

13

14

15

16

17

18

19

20

21

207

study nor forthe waterrepellentthat wasincluded as part ofthe
treatment process.

The next study was the California Department of Health
Services, 1987. Thisisthe only study which simulated real world
applications or evaluated real world. Itincluded a pier and a play
set. The coatingsthatwere evaluatedincluded a polyurethane and
anoil-based stain. In both cases, significantdecreases, actually,
very significantinthe case of polyurethane, were observed after
the coating were applied.

Again, these structures were thenresampled two years later.
And, again, the efficacy of the coating is still evident as observed
from still low levels of dislodgeable arsenic.

Thenwe have the Consumer Products Safety Commission
study of 1990. Thiswas performed on boards, primarily a
laboratory base study. Itlooked at oils, stain, and arepellant.
Theresults fromthis study were inconclusive. Butifyou look at
the data before the coating, they have 27 plus or mine 22. The
standard deviationis almostthe same size asthe average, almost
100 percentofthe average. They hadissues associated with the
variability in duplication of the control. Soitwas very difficult

tointerpretthe results fromthe coatings.
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Butwhatwe see fromthis datais we see some consistencies
here. We see polyurethane showing up. Itshows upinthe
Stillwell study, the SCS study, and, also, the California study. In
allthree casesitperformed well. There's also evidence toindicate
thatthe Latex works well. Andwe have some variableresults on
the oil-based stain.

Gary wanted to presentsome additional observations from
the SCS study.

DR.SMITH: WhatHelenajust showed was fromthe SCS
study was Kimwipes ofthe uncoated and the coated and that
showed adrop from 15 micrograms per hundred centimeters
squared downto 6. Thatwas forthe Kimwipes swipe. Thisisfrom
the hand-wipe results from that same study. And you can seein
the uncoated condition there's quite a bit of variability which is
greatlyreduced whenthe wood was polyurethane coated and
immediately thereafter swiped with the hand. And, also, the
results are abouttenfold lowerin this case.

Sojustas another pointofreference fromthat study showing
the efficacy of polyurethane.

DR.SOLO-GABRIELE: Andthere was another slide.

DR.SMITH: Thisisagainthe Kimwipesresults which we
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showed inthetable. Youcan see, again, theresultstendto hang
lower with the coated. Butforsomereason with the Kimwipes, the
results weren't quite as dramatic as with the hand swipe, which we
don't have agood explanation for. Butthe tend was the same in
both.

DR. SOLO-GABRIELE: The nextsetofstudies, which we
have much more limited information, was the efficacy of the
coatingsonreducingthe leachable arsenic. There was one study
Cooper, etal., whichwas notincludedinthe EPA summary. But
Andy had a copy ofit, happenedto bringacopy ofitwith him.

Inthe Cooper study, theretwo sample types evaluated,
fences and decks. And this was controlled conditions. Itdoes not
simulate the effects of wear. Butinthis study, Thompson's water
seal was evaluated where the wood was treated and the Thompson's
water seal was added afterthe treatment process.

In addition to that, there was a waterrepellentthat was
included as partofthe treatment solution for both the fence and
the decks. Forthe Thompson's water seal,the Thompson's water
sealwasthe only one thatthe author considersto have observed a
considerable reductioninthe amount of leachable arsenic. Asyou

cansee, thisreductionis observed notonly from zero to four
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months, butalso atthe two-year mark. The particular study was
well designed and includes the proper controls.

Therelated studies, nextslide, include Riedel's study, where
the author has evaluated dislodgeable arsenic for various
playgrounds. | believe 10 playgrounds were evaluated. Some were
coated; some were not coated.

Myself and my colleagues have slightly differentopinions
aboutthis. Andy may wantto add to this.

In my opinion, I believe there were too many variables
between playgrounds, forexample, the documentation of the
retention levels, the frequency of painting, the amount of wear on
each ofthe playgrounds. Sothatwhenyoucompare, ifyou cluster
the coated playgrounds with the uncoated playgrounds, there were
justso much confounding factors thatyou couldn'treally make a
good comparison.

Andy, doyou wantto addtothat? I knowthatyoudida
different analysis.

DR.SMITH: Well, I basically viewed itas across-sectional
study with all the faults that we always think of when we think of
cross-sectional epidemiological studies. Butitisasnapshot of

therealworld. Soifyoutake the average dislodgeable
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fourthatwere treated, and they didn't additionally say "treated,
butalongtime ago. There was abouta 70-percentdifference.

Butyou'reright. There are allthose limitations withitso |
consider additional information thatis anindication that stains
may be useful, butit's hard to know what to make of it.

DR. SOLO-GABRIELE: Soevenwithallthe confounding
factors, there appearsto be areduction.

DR.SMITH: Butthere was a lot of variability.

DR.SOLO-GABRIELE: Thelastrelated studyis Lebow and
Evansin 1999, whichis alaboratory based study where the were
evaluating the effects of a prestain and acrylic polymer withiron
oxide. Itwas aninterestingidea, butit's notsomething thatis

commerciallyused. Buteveninthis case, they were able to

observe some, not as effective as a polyurethane, forexample, but

some decrease intheleachable arsenic concentrations.
As farasourconclusions, we find thatthe data supportthat
coatingreduce dislodgeable and leachable arsenic. And we find

thatthe reduction can be anywhere from 70to 95 percent across

several, butnotall, the studies. There were no studies thatlooked
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the at both dislodgeable and leachable arsenic together.

There was notaclear coating that was identified as being the
best; however, the bestevidence we do have is for polyurethane.
More datais needed to evaluate the efficacy of differenttypes of
brands and coatings.

Ourrecommendations are, therefore, separate into two
categories. Oneisassociated with future studies. And as far as
future studies areconcerned, we need more datato evaluate the
efficacy of differenttypes of brands and coatings.

The study should evaluate both dislodgeable and leachable
arsenic because both of those representdifferent exposure
pathways.

We, also, need to better evaluate the effect of wear and

durability for the coatings. And we, also, needto provide careful

consideration forthe experimental design andincluding the proper

controls.

And the second section of therecommendationisinforming
the public. would consider that atthistime thereis sufficientto
evidencetoindicate thatwe needtoinformthe public of the
potential benefitassociated with the coating.

Right now we have some datato support polyurethane.
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However, there also is datasuggesting that others, such asthe
acrylic Latex water sealantapplied after treatment and the
oil-based stains may be helpful.

We find thatthe recommendation for the coatingsis
consistentwiththe industry recommendation. Thereasonthe
industryrecommends these coatingsis more from the aesthetic
points of view rather than from aleaching or dislodgeable arsenic
pointofview; but atleastit's consistent.

And one oftherecommendations thatlthoughtthat my
colleagues didn'tnecessarily concur withisthatlthoughtthat
perhapsrecommending a stain or a coating that was colored or
visible, especially giventhe factthatwe don't have datato look at
the impactof wear. Andthere's aplayground that my daughter
wentto atabirthday party. It'savery brightly painted
playground. It's CCA. Butincertain areas, the painthas been
worn off way down, and you can seethe green CCAunderneath.
And the playground is beautiful exceptforthese wear spots. And |
think thatthe colorwas averyvisual indication of wear.
Additional paint or coatings should be added, especiallyinlight of
the factwe don't have much data on wear and tear, the ability or

durability of these coatings on wear and tear.
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We alsorecommend thatwe shouldresealonce peryear.

Again, anotherrecommendation, | thoughtthat perhaps we
shouldreseal morethanonce peryearinareas of excessive wear
andtear. Thatwas consideredto be alittle bitexcessive by my
other colleagues.

Also, we need more definitive information. We should
provide the public with more definitive information onthese other
coatingsoncethe datais available.

Andthat's where we leftit.

DR. ROBERTS: Okay. Thankyou. Verynicely organized
presentation. Dr. Smith.

DR.SMITH: ljustwanted to expand onone pointandthen
raise ageneralcommentaboutthe public health thinking of
making theserecommendations.

The specificcomment | wanttoexpanduponisagainthe
reason foremphasizing the polyurethane. Itiswhere we have
evidence from three different studies. Sothere's the
well-controlled field study conducted by Professor Stillwell that
shows 95 percentreduction outto ayear.

There'sthe California Department of Health Services study

that actually looked ata fishing pier and looked outtotwo years
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and still, you know, 90-, 95-percentreductionindislodgeable
arsenic. Sothat'sarealworldtest.

There'sthe SCSlaboratory study which provides athird.
Although sinceit's aninternal laboratory study, onlyupto 17
weeks. I'mnotsurethatadds awhole lotof additionalinformation
overthe othertwo. Butthatwould be the emphasis of it.

Stillwell's data are very persuasive so that's why we feltit's
worthinforming people aboutthe other agents as well. Butthe
oneyoucanreally feel strongly aboutisthe polyurethane.

Onthe public health, sinceit'sarecommendation, atleastin
my own mind as someone who sitsin a state public health office, |
wantto be clearthatmythinkingiswe're making
recommendationsinthe spiritofreducing potential exposures,
potentially deducing them quite significantly.

Inour minds, there'sno questionthereis exposure, butwe
really don't know how bigitis. We don't know quite whatthe risk
ofitis. Butwe do have someto have some pretty good evidence
thatthereisawaytosubstantiallyreduce thatexposure, whatever
itis.

And sowe, you know, or atleastl believe thatthere'sareal

argument for getting thatinformation outthere toconsumers.
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Becauseregardless of whatwe do with CCAwood, we have an
enormous stock of itoutthere thatthere'scurrentexposure to and
there's notverygood communication of thatinformation at
present.

| would have great angstifl wasthinking that people were
goingtouse the effectiveness of sealantstoreducing exposure as a
way managing the use of this productinthe future. Ifoneis going
todothat,thenyoulwould saythatyouneedto strongly then
considerthe behavioral considerations as well. Will people apply
these sealants with any sort of frequency that's needed? Will they
follow the directions? AndI'm not aware of any information that's
on that.

| willadd that we currently have a module in our annual
behavioralrisk factor surveillance survey, whichisarandom
survey, that all statesdo in partsforthe CDC. We've putina
module about pressure-treated wood to try to find out how many
homes have them and when was the lasttime they sealed their
wood and were they even aware thatthey're supposed to seal their
wood on anannual basis as perthe manufacturer's
recommendations. And we should have thatin six months or so.

Butlwould beveryconcernedifwe were going to think of
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using itas a mitigationtool. And thatway, untilwe know
something much more about behavioralresponse.

DR.ROBERTS: Well, orinfact, untilan assessmentshows
need for mitigation, that sort of thing. Dr. Ginsberg.

DR. GINSBERG: Justtoadd one pointtothe greatjob that
my colleagues did in getting thisinformation to you.

l justthink it makes intuitive sense thatthis should work.
We're talking about creating a surface barrier onthe wood to
preventthe handorthe environmentfrom contacting the pesticide
that'sinthe wood. Soonthatbasis,thereoughttobe some level
of protection.

But, also, as we heard yesterday orthe day before from
someone fromthe lumberindustry, who said thatthe use of the
sealantsisrecommendedto preventthe splitting and the cracking
of the wood and that splitting and the cracking are exactly the
processes thatwill lead to more environmental release of the
pesticide. Sothatifwe're applying something thatcan, number
one, create abarrierfrom our children's hands; and, number two,
canincreasethelongevity ofthe wood andincrease it's patency.
It'sagoodthing. Intuitively, itshould work.

Andthenwe have the datato --we don'thavetons of data. |
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mean, we don't have all the datawe'd like to have. Ithink we have
enough datato say that, you know, on first principleis what we
think should happenisinfactborne outbythe datafromthe labs.
Soitmakes alotofsense.

DR.ROBERTS: Dr. Wargo.

DR. WARGO: And, intuitively, thisdoes make sense to me
aswell. Myonlyconcernisnotknowing whatchemicals areinthe
sealantsand wherethey go. And I think, Paul, yesterday made a
commentabout, oraquestion. You questioned whether or not
these sealants might actually concentrate chromium or arsenic,
potentially peel off and create the nextlead paint problem.

DR. MUSHAK: Abolus of exposure versus small.

DR. WARGO: Those questions are lingeringin my mind.

DR. ROBERTS: Justamoment. Dr. Morry and then Dr.
Ginsberg.

DR. MORRY: Dave Morry, California.

We've addressed Question 15 about whether EPA should
recommend or other agencies should recommend the use of this
stuff. Anditseems sensibletorecommend it's use.

IfEPAdoesariskassessmentforthe purpose of the

reregistration of thisand they findthatuse of pressure-treated
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wood in play structures represents a hazard, and following the
recommendations we've made about how to do thatrisk
assessment, shouldthey then do anotherrisk assessmentfor play
structures that are built with pressure-treated wood and then
coated with polyurethane astowhetherthose presenta-- and
couldthey do that, presentahazard.

DR. GINSBERG: Well, I have one thought.

DR. ROBERTS: The questionissortoforbiting outthere. |
don'tknow. Isitarhetorical question, orisit--youwantto have
this clarified, l guess.

DR. MORRY: Well, yeah. It'saquestionthatl wonder what
the answeris. They could make adecision based on arisk
assessment for play structures withoutthis coating. Andthenit's
possible thatthese structures would be much better, much safer
with the coating. So shouldthatbe partoftheriskassessmentfor
deciding whethertoreregisterthis pesticide?

DR. ROBERTS: Dr. Edwards, doyouwantto fillusinon
down theroad?

DR. EDWARDS: Actually, I think -- we are getting a lot of
guestions about sealants. That'sone ofthereasons we brought

thatissue heretoday. We will be doing arisk assessmentthat
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probably some of the wood will have been sealed anyway. Butin

terms of whetherthe sealantwould be partof ourrisk assessment
as atotally separate scenario, you know, whatwould the risks be
with the sealed wood.

We could do that, and itcould be part of a mitigation
measure for -- notso much forthe continued use of CCA, if we
find thatthere'saproblem withthe CCA-treated wood, but for
mitigating risks for wood that'sinuse andis likely goingto bein
use forsometime. And sothat's why we wanted some of your
recommendationsright now for whatto do, whatto saytothe
public, actually, about sealants andresealing time.

DR.ROBERTS: I'mnothearing alotofdisagreement from
the panelinterms oftherecommendations by the discussants. I'd
like tocome toclosure onthis quicklyifwe can. Dr. Chou.

DR.CHOU: ljustsayingifyouare goingtodo aseparate
risk assessment with sealant, | think you should also take into
consideration of noncompliance because noteverybody will follow
uptherecommended procedure.

DR.ROBERTS: I'msorry. Dr. Smith.

DR.SMITH: Theone caveatthatall of my colleagues and |

talked about and agreed when we were looking at this that made us
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nervous and whichiswhy we wantedtoreally emphasize the need
forexpanding the data setis, you know, making these
recommendations, reviewing those datathat have been provided to
us, none ofthese have been published studies yetor peer-reviewed
studies. Andthey all have various sort ofissues withthem. There
issome consistency there. And because ofthe potential health
benefits, orl should say exposure reduction benefits, we feel
compelled to make this. Butthere clearlyissome concern about
the status of current knowledge.

DR. ROBERTS: And ourreportcanreflectthose caveats.

Dr. Ginsberg.

DR. GINSBERG: Ithinkit'simportantto address the points
that wereraised both acouple of daysago by Dr. Mushak and
today by Dr. Wargo regarding the amountthat could be inthe chip
whetherthere's abolus effectthere. AndIthinkthat Dr. Mushak
broughtitup withregardsto chipping, peeling off paint, which
would be the mostlikely covering that would tend to do thatversus
anoil-based stainorevenurethane, which would tendto sort of
wearthrough and gradually lose its coating rather than actually
forming a chip.

And we don'tknow. We don't know the answer to that. And
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we're not necessarilyrecommending paintasthe end all and be all.
Andifsomebody did use it, it may well be that since whatwe're
dealing with would be something that's relatively water washable
becauseit'sbeingleached outunder acidicrain orrainfall
conditions, thatas thatrain continuesto hitthischip asit's
peeling away, itwould wick away is my guess rather than just

build up and accumulate there. Butwe don't have dataone way or
the other on that.

DR. ROBERTS: Let'stryand keepit, trynottogotoofarin
our analysisandreexamination, although l agreeit'sanimportant
point. Dr. Smith.

DR.SMITH: Veryshort.

DR. ROBERTS: You're goingtobringustoclosure onthis.

DR.SMITH: I'mjustgoing to make one more
recommendationtothe Agency thatl will be making forthem to
look inthe wholeissue of sealantsisthatit'simportantthatwe
actually look to see what manufacturer'srecommendations are on
the use of the sealants thatthe consumer will be reading and that
we have no conflict.

And, secondly, l only know this anecdotally, butit's not an

uncommon practice for people whenthey decide they're going to
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apply their sealant, they wanttheirdeck tolook nice, bright, and
shiny. Andthey will either treatitwith some sortof chemical or
they'llrentthe pressure washer.

And so lthinkwe needtogive some thoughttothat, how
that playsinto all that as well such as we may wantto discourage
that practice.

DR. ROBERTS: Dr.Vu, have we managedto provide you
with some clear feedback onthis question?

DR.VU: My colleagues nod their heads. Yes, thankyou.

DR.ROBERTS: Maybe they're nodding off.

DR.VU: I gotvalidation from them.

DR. ROBERTS: Now, earlier, itseems like alongtime ago
inthis process, | promised the committee thatthey would have the
opportunity todiscussissuesthatwere notcoveredinthe 15
specific questions. And, actually, there are acouple of them that
I've made notes during our discussionsthatlthinkthat maybe we
needto address.

Soletmetakethe chairs prerogative and putthese two
issuesinfrontofyou, andthenwe'll seeifanything has anything
else.

One ofthose goes allthe way back to bioavailability. But
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the Agency asked use about bioavailability from soil. They did
notask us about bioavailability form dislodgeable residue. But
when we think about what's likely to be more important sources of
exposure, thatassumptioncan be very important.

| think that we should probably -- 1 wantto putthatone on
the table aswell. The Agency hasused arelative bioavailability
assumption of 100 percent, notan absolute bioavailability
assumption of 100 percent, butarelative assumption of hundred
percentrelative by availability.

One of the publiccommentors presented some information
onaunpublished study on material described as CCAresidue that
indicated a much lower relative bioavailability. I'm sorry. Itwas
alow absolute bioavailability suggestive of alow relative
bioavailability, the hamster data, yes. Okay.

Dowe have any advice forthe Agencyinterms of what to
assume forrelative bioavailability which is the information they
needon dislodgeableresidue? Dr. Mushak.

DR. MUSHAK: I'm pretty sure, and | talked to Vas about
thisand he agrees that until that materialis characterized and how
much of thatis an artifact of the processing and how much it have

would be still capturing, if you will, the native state of the
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dislodgeable residue, he can't say.

So lthinkuntilthat happensthat probably the most prudent
courseistoassumethatthe arsenic atleastisgoingto be present
inrelatively high potential for bioavailability.

| think part of the problemis --ifyou putthe hamster study
aside, and, again, as Dr. Steinbergindicated, it's kind of areport
withinareport. We don'tquite know whatevidence would argue
againstabioavailability simply because it's not clearwhat the
arsenicinthe dislodgeableisinterms of being mobilize inthe
stomach of achild eventually.

Solthinkthere's alots of scientific reasonablenessto argue
that, unless we have evidence tothe contrary, to assume thatthe
Agency should consider thatit's highly bioavailability. If you
wantto take the tactthatit's somewhere between, you know, say
80to 100 percentor80to 90 percent, Ithinkthat'sreasonable.

Butldon'tthink thatwe canjump intothe relatively
unknown area of bioavailability and starttossing around
dislodgeables being low bioavailability substances. I think that's
inappropriate and it's not, to, me scientifically reasonable.

DR.ROBERTS: Dr. Styblo.

DR.STYBLO: One more argument for sort of disregarding
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this particular study. I was talking to Vas after his presentation,
and he mentioned one interesting issue which is thatthis particular
extract, or whateveritwas, contained high levels of selenium.
Vas had published paperthisorlastyearthatshowed coexposure
to arsenate, inorganic arsenic and selenium solenoid would end up
with a greateramount of arsenic being excreted in bileinthe form
of solonolglutathyon (ph) arsenide, which means thatthe final
volume bioavailability would be greatly underestimated. He
obviously forgotto mention thisissue during this presentation.

DR. ROBERTS: Letme add myreservations fromyeta
differenttack. Andthatisassomebody who has spentquite a bit
of time thinking about and working with models for
bioavailability. | have some reservations aboutthe hamster. The
coprophagia, infact, demonstratesinthis study, I think, is a
problem. Ithinkthatthere are some otherissues aboutwhetherthe
absorption and excretion behavior of the hamsteris similarto
humans. Solagree withyourcomments. And | have some
additional reservations about the modelitself. Dr. Ginsberg.

DR. GINSBERG: The California Department of Health
Services as partoftheirmid 1980s work on playscapes, not part of

theirreportthough, thereisanaddendum data setthatthey sentto
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me. And unfortunately, I didn'tbringit. Butlcansenditinto
EPA. Theydiddo awater solubility testonthe dislodgeable
residue. Andtothe extentthat water solubility of the arsenic
governsits bioavailability, thisis relevant.

Andinthattest, they pouredthe water solutionthatthey
rinsed, the dislodgeable was dissolved, was putinto a water
solution. Andthey poureditthrough Whatman filter paper. And a
significant partofthe chromiuminthe arsenic hungup onthe
filter paperratherthan passing throughitatneutral pH. Butwhen
they droppedthe pHdownintothe threeto fourrange, | believe,
justabout all of it passed through, suggesting tothem thatlow pH
solvated and disassociated whatever complexes were holding back
the particulate dislodgeable material.

Sothey were fairly -- they also had somebody ingest some of
the dislodgeable material, and it showed up inthe urine. That's
notanything that we couldreally do anything with. Butitdoes
show that an acidic pHthatthere would be some extra solution of
it.

DR. ROBERTS: Dr. Mushak, andthen maybe if we want to
getaway fromthisline.

DR. MUSHAK: Ithinkthatcomparisons orthe parallel
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tracks of interpretation of bioaccessibility or simple solubility in
bioavailability, howeveryouindexit, is simply thatif you can
show that simple moderate pHs that simulate anything like a
human stomach mobilized materia sothatthe arsenicis soluble,
then certainly under true bioavailability conditions defined
biochemically and invivo, thatthat probablyis goingto be highly
bioavailable.

The questionis alwaysifyou have alow solubility, is that
applicable?

DR. ROBERTS: Letmejustclose by saying because I think
thisisanimportantvariableinterms of exposure, I think thisis an
area, another fertile area, forresearch, focused research thatcould
provide perhaps some usefulinformation.

The nextissuetopic,ifl may,and |l promisedDr. Styblo,
and I thinkitisaveryreasonablething, istoaddresstheissue of
inhalation from arsenic. AndI'm goingtolethim make any
comments he might have about that.

DR.STYBLO: I wassurprisedwhenldidn'tseetheissue of
arsenicinhalation exposure inthe background materials because
issue of production of volatile gas, arsenic gas, hasbeen aroundin

toxicology for centuries. Andtheissue of biotransformation of
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arsenic by microbial flora, whichis presentinroute, and we know
evenonthe CCA-treated wood --1 have some paperstoback up my
statement -- which obviouslyis presentin soilis able todo this
transformation.

| have an articlein front of me which is entitled, the "Wood
Preservative Chromated Copper Arsenicis a Substrate for
Trimethyl Arsinebiothenthesis,” published by Bill Collin, et al.,
allin1984. These guys diluted CCA solution athousand, 10,000
times and found trimethyl arsine being a product of the action of
candida humica,acommon fungus, on this mixture. They, also,
used chips, wood chipstreated with this mixture as a substrate for
trimethyl arsine generation and with positive results.

| would suggestthatthereisagreatchance thattrimethyl
arsine, possibly other arsines, are produced by microflorainthe
wood, inthe soil, and even more probably inthe mulch because of
surface and colonization with bacteria and microorganisms like
fungi.

I'm notsure atthis pointhow importantthisissueisthis
terms ofthe open space kind of playground settings which produce
winds and air circulation. lwould suggestthatit may be

consideredin cases like screened decks.
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In my neighborhood thereisahouse, the owners cleaned
completely hisdeck acouple of months after he build the house.
And he used the kind of plastic glass screen with sliding doors.
Thatcould be ofconcern because of possible accumulation of
these gases, ifthey, indeed, producedinthis kind of space.

Another exampleissome peoplelike to build storage spaces
under theirdeck. And I know cases like that. And | know, also,
kids that like to hide there playing seek and high. So, again, itisa
closed space with limited ventilation. Thereis a possibility of
this kind of exposure.

I'm notsure how this possibility, how big this possibility is.
Thereisno, obviously, data. Butlthinkthatis something we can
look at.

Also, theissue of mulchthathas been discussed here. |
would suggestthat-- and you probably saw mulch being used in
interiors, including university halls where it's being used as plant
bedding. Thatanother settinginwhich thisriskis associated
with.

DR. ROBERTS: Dr. Styblo, did you think that this would
perhaps be bestaddressed whentheydotheirresidential and other

scenarios which would be more likely toinvolve enclosed spaces?
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DR.STYBLO: Idon'tthink thisisanissue for playgrounds

unless somebody else had anotheropinion. I would justlike to
pointoutthattrimethylarsine intoxicationin humans, including
fatal cases hasbeendescribed. Trimethylarsine production from
plastic mattresses as an action of fungi has been discussedin
associationwith SIDS, whichis suddeninfantdeath syndrome.

DR. ROBERTS: Okay. We can passthatalongtothe
Agency asarecommendation whenthey dotheirother scenarios
andthey'd be more likelyto beinvolved enclosed spaces and
development of gas. Dr. Kosnett.

DR. KOSNETT: Yeah. |l justwantedtorecognize Dr.
Styblo'sinteresting observationinthatregard.

I'm aware, also, thatthe action of fungi and other
microorganisms can create volatile arsine; andin some cases,
they've been associated with concerns about has hazardous
exposures predominatelyinindoor settings.

Justas an historical note whenthey usedtouse
arsenic-containing wall coveringsinthe nineteenth century that
was oftenaconcern. Itshould be considered another potential
source of exposure that we haven'tdiscussed. Sothanks for

bringing that up.
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DR. ROBERTS: Letmethenopenit. Those were the two

thatl had notes on, although we had talked aboutother things
earlier like doing studies on kids and things. I don't know if we
wantto getintothatthisevening. We canifyoulike. Letme
openittoother panel members forissuesthattheythink we need
to provide some scientificinputtothe Agency withregard to their
residential risk assessment. | believe Dr. Solo-Gabriele and Dr.
Kissel.

DR.SOLO-GABRIELE: Justquickly, I wantedtojusttouch
uponissuethe differentexposure pathways. And sometimes
there's this artificial line that's setup between in-service exposure
pathways versus disposal exposure pathways during disposal. And
| was curious astowhetherornot EPA was goingtocombine, look
atboth, thein-service pathway, exposure duringin-service use and
the potential cumulative effects of exposure during disposal, both
indirect and direct, during disposal. Ifthereis aseparation, |
thinkitshould be allcombined together.

DR. ROBERTS: Areyoureferring with regard to this
particular exercise or lateron when they do the more
comprehensive.

DR. SOLO-GABRIELE: The morecomprehensive.
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DR. MUSHAK: Thatwas discussed yesterday with the

OSWER people.

DR. ROBERTS: Yeah. Ithinkthe answer was yes, thatthey
would consider it.

DR.SOLO-GABRIELE: Okay. I justwanted to make sure.

DR.ROBERTS: Yes, I believeitwas. Dr. Kissel.

DR. KISSEL: Yeah, | wanted to makeacommentona
comment. But Harvey made the comment, and he's actually left.
ButI'll say itanyway.

DR. ROBERTS: We'll talk about him anyway.

DR. KISSEL: Mary Anna Thrall's mentioned biomonitoring
atsome pointearlyon. And Harvey said he looked in the Gradient
thing, and there were abunch of occupational studies there and
you couldn'treally tell exposure by biomonitoring inthose
studies. Sodoing kids would be much harder.

I looked atthat same sets of thingsinthe Gradient
document. And | found eight studies for which some conclusion
aboutwhetherthere was adifference associated with occupation
could be found. Five ofthe eight werereported as significant
increasesinthe occupational group relative to a control. A sixth

doesn'tsaythatitwas. Andthe ratios of urinarylevelsrange from
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1.3to08.2withinthose five studies.

There's asixth study where I thinkit'sjustan oversightthat
itdoesn't say whetherthere's asignificantdifference because the
ratiointhatlastgroup was 10.9 betweenthe occupational exposed
andthe control group. Sothat's six outofeight. Ithinkit's pretty
clearthatyou could see a difference.

The twothatyoucouldn'tsee adifference where they
actually made any attempt, one was measurement was taken as
total arsenicinstead ofinorganic arsenics and you had all the
swamping out of the organic species which confounds thatissue.

Inthe otherone, itisn'tclearthatthere was actually a
controlgroup. Theoccupationally exposed people are saidto have
not had elevated levels. But my interpretation of what's thereis
they justcomparedthemtothat 50 microgram pergram ACGIH
kind of standard whichisintendedto keep you from
overestimating the number of people who are over exposed as
opposedtounderestimating the number of people who are over
exposed.

It'sreally ahighnumber. There'slots of people outthere
that have got more than background exposure. People with 50

micrograms per gram of creatinine could clearly be exposed well
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above background, butthey wouldn't passthattestforover
exposure.

Sol'mdrawing exactly the opposite conclusion that he did.

I think if you wantto see adifference between occupationally
exposed and controlgroups and designthe experimentsto produce
thatresult, thenyou will seeitrather clearly.

And I think, also, thatthe amounts of arsenic thatwe're
talking about, and when I mentioned this earlierwhen we were
talking aboutthe EWG risk assessment, some of those numbers are
turning outto beinthe hundreds of micrograms a day of arsenic
exposure. And I thinkthatifyoucan'tseethatinurine, youought
to fire your analytical chemist.

So lthink biomonitoring in childrenis feasible for this
issue, and Il think we oughttotrytodo.it.

DR.ROBERTS: Dr. Smith.

DR. SMITH: Ithink atthis late hour, I'm notsure | wantto
getinto actually designing abiomonitoring study with you. But |
would agree with Dr. Kisselthatl do thinkit's feasible, butl don't
think it's easily. There will probably be aneedtodosome dietary
survey work, et cetera, todeal with that. Perhaps not. Butthere

arewaystoreduce variants by doing that. Sothat's something that
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could be discussed.

In my own mind, I'm sort of thinking in asortofasequential
way. Inthe shorttermto meetyour needs, I guesslwouldlike to
leave the message that |l would strongly, strongly, strongly,
strongly, strongly encourage youto, asyou're going out with your
currently planned studies, to make sure thatyou getleastadult
hand datatousunderstand howtocompare the two.

And thenl'd, also, would like to just as strongly if not more
S0, encourage youto, sinceyou'regoingtobe doingtheserandom
study across the country at all these different sites, presumably
they're goingto be childrenthere, solwouldreally like youtotry
tothink of awayto expandto studytoinclude actual hand-wipe
sampling orsome sortof sampling of kid's hands.

There'sgoingtoneedtobe some method developed for that
because there'sgoingto be someissues with how well you can
actuallyremove the material, et cetera. That's something | would
really like to see you work on.

Oncethat'sincorporatedintothisanalysisand coupled with
Dr. Freeman's data and others, if we still seethese sort of high
numbers, thenlthink we do need thereality check. And I think at

that point getting some sort of biomonitoring or urine study really
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may make sense. Butthatwas sortofthe way |l was thinking ofit.
Thereisthisone source of datathatlthink could be very valuable
tousinthe shortterm. Andthenthe otherdatalthinkis morein
the validation stage.

DR.ROBERTS: I'mgoingtojumpinhere andthenwe'll
take acouple of other speakers. | wanted to follow up on Dr.
Kissel's suggestion because I think some kind of biomonitoring
dataisgoingtobeveryimportantinterms of--1lagree with other
panel members. That's sortofthe step afteryou've done the best
jobyoucanwithaprobabilisticrisk assessmentis see whether or
notitmakes sense and see whetherwhatyou predictactually takes
place.

| do, also, share Dr. Smith's concern. Ithinkit's nota
trivial exercise gettingthese data. And the firstthing you're
goingto havetodecideiswhatkind of resolutiondo you need to
see. Whatkind of doses areyou concerned about, and are you
goingtobe seethoseinurine becauseitreally makes adifference
interms of background and you need to subtractthat orto factorin
dietary exposure and so forth. Ifyou're having to do
matched-meal studies and those kinds of things, that's expensive.

And that hastobe carefully done.
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Thenyou're goingtogetintoissuesof whatarerelevant
controls. And, also, what's arepresentative sample. How many
kidsdoyou needtoget,underwhatkind of circumstances would
constitute arepresentative sampleto children.

And, again, I'm notarguing againstdoingit. And I think,
ultimately, that's how we know whether or notour models work.
Butlthinkit's going to be a significant exercise.

| had Dr. Kosnettdown and then Dr. Mushak.

DR. KOSNETT: Well,l hopelI'mnotaloneinurging youto
doitand considerto be probably amongthe highest prioritiesin
the next stepsistodoabiomonitoring study inwhich you measure
urinary, arsenicin children who have beenusing these play sites.

Let'sthink aboutthe thingsthatyou'reinterestedin here.
You'reinterestedintwo keyissues. Oneis: Isthere shortterm, as
leastas you posedittous,isthere shortterm, noncancer adverse
effects. Andthensecondly, you'reinterestedincarcinogenic
effects.

The focus of our discussions here have been predominately
onthe shortterm, noncancer effects. Andtothe extentthatwe
have talked aboutthe magnitude of exposure that'srequiredto

produce those, todesign a study thatwould detectthatlevelis not
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going --you're notgoingtoneedalarge study because you're
goingto belooking foralarge difference over background.

And whenyou're looking for justalarge difference over
background, arelatively small study would have sufficient power
todetectthat. And given eventhe variabilities that might exist
between certain dietary and other factors, it still shouldn'tbe
difficultto design a study. We are having children, by virtue by
this, playingonthese. These areas are having levelsthat are
associated with what we would be concerned about certain
noncancer effects.

Sol'mnotworried abouttheissues of other background
sources causing aconsiderableinterference, provided thatyou
speciate the arsenic and do other things like that.

Now, withrespecttothe cancerexposure, there would be
perhaps aneedforgreater powertodiscernsmallerincreases
above background. And that might--so, you know, you might
have aninitial study that helps address one of the shortterm
noncancer effects, and you might wantto have a more
sophisticated and larger study that would give you more power to
detectthe lower levels of exposure that still might be associated

with the cancerrisk.
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| would really encourage it. Imean, alot of effortand alot
of concern as being --andthere'sbeenalotofdebate overthese
pastfew days about some keyissues. And alot of, I think, one of
the things we have agreed on pretty consistently iswhatwe don't
know. And alot ofithastodo withthe magnitude of actual
interim exposure ingestionthatoccurs, absorptionthatoccurs.
And the bestwaytodoisitistodobiomonitoring studyin my
opinion. And Il would encourage youtolookintothatas promptly
as possible.

DR.ROBERTS: Dr. Mushak.

DR. MUSHAK: Yeah. I have tworecommendations with
biomonitoring. And commenton aprotocol you already have for
the CPSC thing with the soil sampling.

Natalie and | are concerned aboutthataspect. But staying
with the biomonitoring, it's been my experience inanumberyears
of setting up biomonitoring studies with childrenin an
environmental setting with toxic metals that you wantto make sure
thatthe biomonitoring notonly shows that entry of the
contaminant has occurred butthatthe uncertainty and variability
inhowthatcanbe done andinterpreted doesn'tdrive everything to

the nullin such away thatitbecomes asubstitute for modeled
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intake. Ithink that biomonitoringisveryvaluable. Everybody
would agree tointegrate withthe uptake modeling.

Butifyou havereasonablyreliable uptake modeling that
says afairamount of stuffisgoingin; butwe can'tseeit. You
have to questionthe biomonitoring. Assomeone who's been
involved with that with a fairamount of my career, | have no
problem with that.

The secondissue goestohowdoyoureduce being ableto
control for other sources of arsenic. Andlcome backtowhat|l
think, maybe the industry folks can help us with quite a bit, is to
giveus afeel forwhatarethetracerelements or minorcomponents
of CCA materials asthey useitthatwould permitusto sayifthose
showupinurineandtheydon'tcome fromany other source, then
you can, infact, dothe tracerapproach of allocating fractions
rather thantryingtodothese very, very complicated diet control
studies. Anyone who's beeninvolved withthose knows that
they're horrendously problematic.

And the business with the soil protocol forthe protocol you
do have,youdon'thavetodesignanything new. You justhave to
do something better that you have. Andthatisto sieve and

fractionate the particlesinthe soil portion.
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| couldn't believe that you guys are goingtogo ahead and do
bulk soil samples because the fractions that stick on kid's hands,
as Natalieindicated earlier,iswell below that. Soyou're goingto
getfairly majorunderestimates of whatthe kids are ingesting if
yousimply look at bulk analyses. Inthisday and age that's
impermissible both scientifically and epidemiologically.

DR. ROBERTS: Dr. Bates.

DR.BATES: I'djustliketo add my voice tothose who are
in favor of abiomonitoring study. | personally thinkit's
absolutely essentialto confirmthe models. I don'tthink we
necessarily need to waituntil the models are complete. I think we
coulddoitnow. Ithinkit'simportantinformation which is of
greatneed.

| also wanted to say something aboutI'm aware of certain
argumentsthatcome up frequently to be used againstdoing
epidemiology studies. One ofthemis confounding. The otherone
isrepresentativeness. Andl've heard both of them put forward
here. And I justwantto addressthem briefly.

Firstof all, confounding. Inthis case confounding would
referto other sources of arsenic, and concerned has been expressed

aboutdietary sources gettinginthe way. Now confoundingis only
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anissueifthereiscorrelationinthe exposuretothe CCA arsenic
andthe diet. Soyoucan postulate that childrenwho play on decks
orthis play equipment might be more likely to eat fish. Buton the
faceit,itseemsunlikely. Sounlessthere's correlation, that's not
anissue. Andlcan'tsee any obviousreasonwhythere would be
correlation.

By all means, go ahead and collectthe information on
dietary sourcesinso farasyoucan. Andthatcan be takeninto
accountinthe analysis. Butldon't see anyreasonto believe, a
prioranyway, that would getinthe way. Itshould be quite
possible, provided you've gottwo comparison groups.

Ifthere'sno correlation with any other source of arsenic
exposure,you should be able to detecta difference because those
other factors sortof evenout between them.

And the otherissueisrepresentativeness. ldon'tbelieve we
need sortofarepresentative study across the United States. | see
thisas anissue of causalinference. Inotherwords, isthere an
association between exposureto CCA-treated wood and high levels
of arsenicintheurinerepresenting a higher exposure.

| think you could do thaton some selected group of children

inonecommunity would give you very useful and valuable data.
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And you might, particularly inthat sort of situation, selecta
community which would seem likely to give you the highest
results, asortof worse-case situation and start there.

So anyway, | justwanted to say thataboutdoing a
biomonitoring study. Ithinkit'sreally essential, andl don’'t
believe there are arguments againstit.

DR. ROBERTS: Yeah. Ithinkthatitdependsonthe
informationyou're tryingtoget. Andlagree. Youwould
probably be best off giventhe factthatyou probably couldn'tdo a
very large study concentrating on situations where you think the
exposure might be greatest. Otherwise, no matter whatresultyou
get,someone is always going to say, yes, butyoudidn'tlook atthe
kids that had the highest exposure. Solthinkyou havetobevery
careful be picking that population, and notonly where they live,
buttheir activity patterns. All ofthose kinds of things because
you're going to have todefend. Ifyoufindthatthere's not
significant elevationsin arsenic, you're going to have to defend
why those kids are the worst-case kids and there's not other kids
outthere getting more.

And Il thinktheissue aboutdietary exposure whichreallyis

anissue of noise and enormous background noise ifyou're going to
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belooking aturinary arsenic levels, picking out whatreally
mattersinthe presence ofalotofarsenic contributed by dietary
sources and so forth.

| like Paul'sidea aboutatracerisone waytogetaround
that, and maybe there's some other waysto do that.

DR.BATES: Atracerwould haveto kind of move along at
the same pace the othercomponents ofthe CCA. And ifthere was
some sort of differential absorption, thatwouldn't necessarily
work.

DR. MUSHAK: Ithink that by definition atracer sort of
overlapsthe toxicokinetics orthe pharmacokinetics of the agent of
interest. It's notenough thatitshowsupinthe same medium or
source.

DR.HOPENHAYN-RICH: I don'twantto beredundanthere.
| know we're alltired. But having conducted a number of
epidemiologic studies where urine samples were taken and urinary
arsenicwas used as exposure, |l wanttoreallyunderscore the
not-so-easytask of doing this kind of study. And thatifit's not
really well-planned and well-conducted, you're goingtoend up
either with a negative study that everybody is goingto say, well,

it's negative because youdidn'tcontrol for this and this and that.
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And ifit's positive, you might have the same problem.

| think there'simportantissues of sample size. There
importantissues of variability. | know from a lot of studies that
I've beeninvolved with, especially atthe lowerrange of the
exposure,you can easily getalotofvariability thatyou're not
goingto easily explain. Whyinacommunity that drinks water at
200r30o0r50 micrograms perliterdoyou find some individuals
with 200 micrograms per literintheirurine and some individuals
with 1 microgram.

Solthinkthateventhough confounding per se might not be
anissue. Ifyoudon'thave areallylarge sample size oryou have
really well controlled measured exposure of food intake, perhaps
you're goingtoneed 24-hour urine collectionto accountfor within
day variability, whichisvery hard to do with children.

| justdon'twanttogodownthelistrightnow. Butljust
wantto make itclearthatit's nottrivial. Andldon'tthinkit's
goingto beverytrivial eithertofindagroup of kids that are
clearly exposed versus kids that are not exposed at all to make the
comparison. Soljustwantto cautiononthe --youknow, it's
appearslike atthe beginning, oh, it'sreally easy todo this. Let's

doit. It's not.
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DR. ROBERTS: Dr. Francois.

DR. FRANCOIS: Whenlrepliedto Question No. 1, one of
therecommendations | made was to actually gooutandtrytodoa
biomonitoring study. And that was yesterday. I'mreally glad the,
finally, the panelis getting excited abouttheidea of possibly
doing this.

Perhaps combining Dr. Smith'sidea of taking wipes of the
kids hands and tryingto getsome arsenic level fromthose very
children could be awayto go.

DR. ROBERTS: Yeah. Dr. Hopenhayn-Rich.

DR. HOPENHAYN-RICH: ljustwanttoadd one more
elementofimportance. The laboratory that doesthe analysisis
alsoreallyimportant.

DR. ROBERTS: Justto add sortofaprocedural wrinkle to
ourdiscussions. Forour previous questions, we had anindividual
that was designated to collectthe comments and assemble the
Panel'sresponse. We've now dealt with three questions, the last
one, of course, had generated the mostvigorous discussion. We
needto capture thisdiscussioninourreport.

Soletme ask foravolunteer. Youdon't have to write down

everyone'scomment, butyou do haveto bethe personwho collects
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written comments from those who have expressed them to compile
our minutes, if you will, our discussion on this last, | think, fairly
importanttopic. Come on. Don't make me pick somebody. Dr.
Bates.

DR.BATES: I'lldo it.

DR.ROBERTS: Thankyouvery much. I appreciate it.

DR.SMITH: I'll be more than willing to assist.

DR. ROBERTS: Dr. Bates and Dr. Smith willcombine. So,
please, people who have made comments, please putthemin
writing and be sure thatthey getthem.

Dr.Vu.

DR.VU: Thankyou, Dr. Roberts. | justwantto getsome
clarification from the Panel.

You haverecommended the Agencytogo ahead anddothe
probabilisticrisk assessment. Andindoingthat, certainly we are
doing a predictiverisk assessmenttolook atthe typical dose that,
you know, children were exposedto. And | heard some
recommendations that we needto have some truth grounding.

Are these estimatesrealistic? Theyinthe ballpark. And, of
course, the biomonitoringisone example to find that. Sowe all

recognize how the complexity of doing that. Thatreally means
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thatyou havetogetpharmacokinetic model. You haveto basically
look at arsenic. Whereisitcoming from. The differentsource.
You havetodo allthatand relateitto that.

Sothe questionl haveis: Doyou feelthatwe must have that
side by side where you getthe predictiverisk assessmentto be
abletodothat, orwe can make some decisions based onthe -- and
thisthingcango along with asequentialtrack? I'm hearing that
you needto have that parallel track from some of you. Butl want
wasn'tsure. ljustwantto getsome sense fromyou all.

DR. ROBERTS: Isuspectwe might have some differences of
opiniononthis. Butlet'sgo ahead elicitthose comments. Dr.
Kosnett.

DR.KOSNETT: Iwould sayifwe had achoice between
doing the modeling and doing the study, interms of biological
monitoring, | would do that first. l would do the biological
monitoring first.

And I'dliketo ask Claudia, because | have tremendous
respectforyouinyour studies. But, you know, the way | look at
it,the background level of arsenic excretioninthe United States
forinorganic arsenic monomethyland dimethyl arsenic acid is

approximately 10 micrograms per liter, you know, from all
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sources. That'sbasedonalargecommunity-wide study done by
David Kalman and Associates, University of Washingtoninthe
1990s.

And we have talked aboutthe factthat our concerns about
acute exposure, the levelsthatyou are worried about for causing
nonacute noncancer effects ornoncancer effects, you know, adose
thatwould bringthese out of concern, isgoingto be well above
that. Andassuch,ldon'tsee why we require alarge study or
where itwould be difficultto achieverelative confidence with
that. To have astudy of sufficient size, sufficient power, to get
the powerto detectthe difference that youwould needtogetinthe
range of saying thisrepresentthe acute hazards within six months,
isnotgoingtorequirealarge numbers.

Claudia, unlessyouthink I'm off the mark. 1I'd like to hear.

DR.HOPENHAYN-RICH: Idon'tknow. Idon'tthink we
should getintoalengthy discussion of thisright now. I think that,
firstof all, theterm "large numbers"is arelative term. I meanis
10,is100large or500 orathousandlarge. Youdon't have to
answerme. I'mjust posingit.

Andldothinkthatthereisalotofvariability. You know,

the smaller the study, the more you're going have to control



251

everything. Doyouthinkit's feasible totake 24-hoururines on
kids? Areyou goingto be abletocapturethe kids that have, even
ifyouexpect--ifyou'regoingtolook atthe NOAEL, orwhatever
levelis of concern, areyou going to make sure thatyouinclude all
the kids that have certain behaviors that areriskier than others,

the thumb suckers, the curious kids that play with the mulch.






